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Sir: 

APPEAL BRIEF 

AND REQUEST FOR ORAL HEARING AND PETITION FOR THREE -MONTH 

EXTENSION OF TIME 

This appeal was taken from the Examiner's final rejection of 
claims 1-9 and 17 in the Final Office Action dated January 10, 
2007 issued in connection with the above- identified 
application. The required fee for filing a brief in support 
of an appeal under 37 C.F.R. §41. 20(b) (2) is TWO HUNDRED AND 
FIFTY FIVE DOLLARS ($255.00) for a small entity. Appellants 
also hereby request an oral hearing in connection with this 
appeal. The required fee for filing a request for an oral 
hearing before the Board of Patent Appeals and Interferences 
in an appeal under 37 C.F.R. §41. 20(b) (3) is FIVE HUNDRED AND 
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FIFTEEN DOLLARS ($515.00) for a small entity. Accordingly, a 
check including these amounts is enclosed. 

On May 10, 2007, Appellants mailed a Notice of Appeal and a 
Petition for One-Month Extension of Time which was received by 
the U.S. Patent and Trademark Office on May 14, 2 007. 
Appellants' brief on appeal was due July 14, 2007, based on 
the May 14, 2007 receipt date of appellants' Notice of Appeal 
(37 C.F.R. § 41.37(a)(1) and M.P.E.P. §1206). Appellants 
hereby petition for a three-month extension of time. The fee 
for a three-month extension of time for a small entity is FIVE 
HUNDRED AND TWENTY FIVE DOLLARS ($525.00) and a check 
including this amount is enclosed. With a three-month 
extension of time, a response is now due October 14, 2007. 
However, since October 14, 2007 falls on a Sunday, a response 
filed on the next succeeding day which is not a Saturday, 
Sunday or Federal Holiday, i.e. Monday, October 15, 2007, is 
considered timely under 37 C.F.R. §1.7. Accordingly, this 
Appeal Brief is being timely filed. 

If any additional fee is required, authorization is hereby 
given to charge the amount of any such fee to Deposit Account 
No. 03-3125. 
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7.3 MISSING DESCRIPTIVE MATERIAL NOT NECESSARILY 

PRESENT IN XU ET AL . 

7.3.1 Certainty reguirejnent for missing 

descriptive material of a rejection based on 
inherency to be necessarily present in Xu et 
al . is not met 



XU ET AL. IS NOT AN ENABLING DISCLOSURE FOR 
THE ALLEGEDLY ANTICIPATORY SUBJECT MATTER 

Appellants' position that Xu et al . is not 
an enabling disclosure for what the Examiner 
asserts it teaches 



7 . 5 SUMMARY 

EXHIBIT A CLAIMS APPENDIX 

A. l CLAIMS OF RECORD 
EXHIBIT B EVIDENCE APPENDIX 

B. l 



B.2 



U.S. Patent Application Publication No. 
2003/0143610 Al , published July 31, 2003 

Office Action issued May 16, 2006 in 
connection with U.S. Serial No. 10/338,604 



B.3 Statement of where B.l and B.2 were entered 

into the record by the Examiner. 

EXHIBIT C Copy of Recorded Assignment of Subject 
Application to HM Gene 
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1. REAL PARTY IN INTEREST 

The owner of the subject application at the time of filing 
this brief is HM Gene, Inc., a corporation organized under the 
laws of Delaware and having a place of business at 675 Hoes 
Lane, Research Tower, Room R-603, Piscataway, NJ, 08854, the 
assignee of record of the above- identified patent by virtue of 
an assignment from Kiran K. Chada, Roland Chouinard, Hena 
Ashar and Md. Abu Sayed recorded on July 28, 2 0 04 with the 
U.S. Patent and Trademark Office at Reel 015613 Frame 0506, a 
copy of which is attached hereto as Exhibit C. 
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2. RELATED APPEALS AND INTERFERENCES 



None . 
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3. STATUS OF CLAIMS 



Claims 1, 8, 9 and 17-19 as reproduced in Claims Appendix A-l 
have been entered and finally rejected solely on the ground of 
anticipation. 
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4 . STATUS OF AMENDMENTS 

On January 10, 2007, the date of issuance of the Final Office 
Action, claims 1-9 and 17 were pending and finally rejected in 
the subject application. 

In their January 26, 2007 Amendment appellants presented for 
entry an amended claim set, including the cancellation of 
claims 2-7 without prejudice, the addition of new claims 18 
and 19, and the amendment of claims 1 and 17. On April 16, 
2007, the Examiner issued an Advisory Action indicating that 
the set of amended claims would be entered but did not place 
the subject application in condition for allowance. 
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5 . SUMMARY OF THE CLAIMED SUBJECT MATTTER 

The claimed subject matter common to independent claim 1 and 
dependent claims 8 and 9 is method of reducing the amount of 
adipose tissue in a subject comprising administering to the 
subject an amount of an sFRP-5 peptide effective to reduce the 
amount of adipose tissue, or an amount of a molecule effective 
to stimulate expression of the sFRP-5 peptide in the subject, 
wherein the sFRP-5 peptide comprises consecutive amino acids 
having the sequence set forth in SEQ ID NO: 1. The claimed 
subject matter common to independent claim 17 and dependent 
claims 18 and 19 is a method of reducing the level of adipose 
tissue formation in a subject comprising administering to the 
subject an amount of an sFRP-5 peptide effective to reduce the 
level of adipose tissue formation, or an amount of a molecule 
effective to stimulate expression of the sFRP-5 peptide in the 
subject, wherein the sFRP-5 peptide comprises consecutive 
amino acids having the sequence set forth in SEQ ID NO: 1. 
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6. GROUNDS OF REJECTION TO BE REVIEWED ON APPEAL 

There is one ground of rejection to be reviewed, whether 
Appellants' now claimed invention is anticipated under 35 
U.S.C. §102 (e) by Xu et al . , U.S. Patent Application 
Publication No. 2003/0143610 Al, published July 31, 2003 ( "Xu 
et al." ) (Evidence Appendix B.l) . 
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7. ARGUMENT 

It is the Appellants' position that (i) Xu et al . does not 
teach all elements of the claimed invention; (ii) Xu et al . 
does not inherently disclose all elements of the claimed 
invention; (iii) the requirements for inherent anticipation 
have not been met in the rejection set forth; and (iv) Xu et 
al . is not an enabling disclosure for what the Examiner 
alleged it teaches. 

7.1 THE LEGAL STANDARD FOR ANTICIPATION 

7.1.1 Single prior art document must teach all elements of the 
claimed invention 

As noted in M.P.E.P. §706.02 (a) "for anticipation under 35 
U.S.C. 102, the reference must teach every aspect of the 
claimed invention either explicitly or impliedly. Any feature 
not directly taught must be inherently present" (emphasis 
added) . 

7.1.2 Anticipation rejection based on inherency requires 
missing descriptive material to be necessarily present in the 
matter described in the prior art reference 

With regard to inherent anticipation, w [t]he fact that a 
certain result or characteristic may occur or be present in 
the prior art is not sufficient to establish the inherency of 
that result or characteristic. In re Rijckaert, 9 F.3d 1531, 
1534, 28 USPQ2d 1955, 1957 (Fed. Cir. 1993)", as cited in 
M.P.E.P. §2112. More specifically, w [t]o establish inherency, 
the extrinsic evidence 'must make clear that the missing 
descriptive matter is necessarily present in the thing 
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described in the reference, and that it would be so recognized 
by persons of ordinary skill. Inherency, however, may not he 
established by probabilities or possibilities. The mere fact 
that a certain thing may result from a given set of 
circumstances is not sufficient.' In re Robertson, 169 F.3d 
743, 745, 49 USPQ2d 1949, 1950-51 (Fed. Cir. 1999)" (M.P.E.P. 
§2112) (emphasis added) . 

7.1.3 The prior art document must provide an enabling 
disclosure for what it allegedly teaches 

The M.P.E.P §2121.01 makes it clear that for a prior art 
reference to anticipate a claim the reference must contain an 
enabling disclosure for the anticipatory subject matter. "The 
disclosure in an assertedly anticipating reference must 
provide an enabling disclosure of the desired subject matter; 
mere naming or description of the subject matter is 
insufficient , if it cannot be produced without 
undue experimentation. Elan Pharm. , Inc. v. Mayo Found. For 
Med. Educ. & Research, 346 F.3d 1051, 1054, 68 USPQ2d 1373, 
1376 (Fed. Cir. 2003)" (emphasis added). 

7.2 XU ET AL. DOES NOT TEACH EVERY ASPECT OF APPELLANTS' 
CLAIMED INVENTION 

7.2.1. Examiner' s Characterization of prior art reference Xu 
et al. 

(Initially, Appellants note that it has been agreed that sFRP- 
5 peptide is the same as SARP3) . 
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The Examiner alleged on pages 11 and 12 of the Office Action 
issued April 19, 2006 in connection with the above- identified 
application (as cited by the Examiner in the January 10, 2007 
Final Office Action and in the April 16, 2007 Advisory Action) 
that Xu et al . teaches ''administration of a polypeptide SARP 
of SEQ ID NO: 2 which is 100% identical to the polypeptide of 
SEQ ID N0:1 (appendix-A) of the instant application for the 
treatment of metabolic disorders including obesity and 
diabetes comprising the SARPs polypeptides...." The Examiner 
further stated that Xu et al . Mo not explicitly teach 
reduction in an amount of adipose tissue but the 
administration of the polypeptide of SEQ ID NO: 2 or a variant 
would inherently achieve the same effect in a subject as 
instantly being claimed. ..." 

7.2.2. Xu et al . does not teach all the elements of the 
claimed invention. 

Claim 1, and claims 8 and 9 dependent therefrom, require that 
the subject be administered (i) an amount of an sFRP-5 peptide 
effective to reduce the amount of adipose tissue, or (ii) an 
amount of a molecule effective to stimulate expression of the 
sFRP-5 peptide in the subject. Xu et al . however, does not 
teach either of these. Instead Xu et al . discusses 
administering an SARP3 "modulator" . 

Importantly there is no teaching in Xu et al . of what the 
"modulator should do; no teaching whatsoever of whether the 
modulator should inhibit SFRP-5 or induce SFRP-5 or activate 
SFRP-5 production. This information is not in Xu et al . 
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Thus, in rejecting claims 1, 8 and 9, appellants note that the 
Examiner has not properly applied the law of anticipation. The 
same argument applies mutatis mutandis to the subject matter 
of claims 17-19. 

Xu et al . does not teach what "modulat ing" SARP3 means. 
Although the Examiner states in the Advisory Action issued 
April 16, 2007 in connection with the above -identified 
application that Xu et al . "interpret the term 'modulate' as 
either to stimulate or to inhibit (see- [0041] " this is not 
factually correct. What paragraph [0041] of Xu et al . actually 
states is n . . to modulate (e.flr. , stimulate or inhibit) the 
activity of the SARP3 polypeptide" (emphasis added) . Thus, Xu 
et al . provide two examples of what modulate might mean. 

Clearly, the Examiner's binary interpretation of "modulate" as 
used by Xu et al . to mean either stimulate or inhibit is not 
warranted in view of the exemplification language clearly 
implying other encompassed embodiments. Appellants suggest, 
merely for the sake of argument, that other such embodiments 
of "modulate" might be making the activity of the SARP3 
polypeptide preferentially sensitive to one compound in favor 
of another etc. In any event, "modulate activity of" cannot be 
read as synonymous with "stimulate expression of" as is 
required for the Examiner's anticipation rejection to be 
proper. The interpretation of modulate as stimulate is merely 
one possibility selected by the Examiner to reject appellants' 
invention, and cannot be the basis of a proper anticipation 
rejection. 
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It is appellants position that Xu et al . does not explicitly 
teach all the elements of appellants' invention as claimed in 
claims 1, 8, 9, and 17-19. 

7.3 MISSING DESCRIPTIVE MATERIAL NOT NECESSARILY PRESENT IN XU 
ET AL. 

7.3.1 An anticipation rejection relying on inherency is not 
proper unless "the missing descriptive matter is necessarily 
present in the thing described in the reference, and that it 
would be so recognized by persons of ordinary skill", M.P.E.P. 
§2112, as cited above. In fact inherency "may not be 
established by probabilities or possibilities. The mere fact 
that a certain thing may result from a given set of 
circumstances is not sufficient", M.P.E.P. §2112, as cited 
above. Thus for the Examiner's rejection of claim 1 (and 
claims 8 & 9) as based on inherency to be proper the 
modulatory amount of SARP3 discussed in Xu et al . must 
necessarily also be an amount effective to reduce the amount 
of adipose or an amount effective to stimulate expression of 
the sFRP-5 peptide in the subject. Similarly, for the 
Examiner's rejection of claim 17 (and claims 18 & 19) as based 
on inherency to be proper the modulatory amount of SARP3 
discussed in Xu et al . must necessarily also be an amount 
effective to reduce the level of adipocyte formation or an 
amount effective to stimulate expression of the sFRP-5 peptide 
in the subject. Appellants note that *[i]n relying upon the 
theory of inherency, the examiner must provide a basis in fact 
and/or technical reasoning to reasonably support the 
determination that the allegedly inherent characteristic 
necessarily flows from the teachings of the applied prior 
art." Ex parte Levy, 17 USPQ2d 1461, 1464 (Bd. Pat. App . & 
Inter. 1990) (emphasis added) . 
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Xu et al . does not teach anything which could inherently 
result in the claimed invention. Xu et al . does not teach 
either (a) administering to a subject an amount of an sFRP-5 
peptide effective to reduce the amount of adipose tissue or 
(b) administering to a subject or an amount of a molecule 
effective to stimulate expression of the sFRP-5 peptide in the 
subject as recited in claims 1, 8 or 9. In addition, 
appellants maintain that Xu et al . does not explicitly or 
inherently teach (a) administering to a subject an amount of 
an sFRP-5 peptide effective to reduce the formation of adipose 
tissue or (b) administering to a subject or an amount of a 
molecule effective to stimulate expression of the sFRP-5 
peptide in the subject as recited in claims 17, 18 or 19. 

Appellants further note that the Examiner has not put forth 
any evidence demonstrating that the unstated elements in the 
prior art were ever present. Rather, the Examiner has relied 
on a statement of a guess in a patent application to conclude 
that the prior art must inherently disclose all of . the 
elements of the claims. However, claims cannot be inherently 
anticipated if the prior art fails to disclose, and is not 
capable of inherently disclosing, all of the elements of the 
claims. See Application of Seaborg, 328 F.2d 996 (C.C.P.A. 
1964) . 

The case of Application of Glenn T. Seaborg is illustrative of 
this point. In Seaborg, the applicant sought to patent atomic 
element 95. The patent office relied on a prior art patent 
disclosing a nuclear reactor and a theoretical formula which 
predicted that the claimed element would be produced by 
running the reactor. Jd. at 996-97. The Court of Customs and 
Patent Appeals reversed this rejection, holding that there was 
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no positive evidence that the claimed element was inherently- 
produced by running the nuclear reaction. Id. at 999. 

In this case, the Examiner has relied on a guess stated in a 
patent application, not even an experiment. Like in Seaborg, 
the Examiner has chosen one convenient speculation from the 
prior art. Such hindsight selection based on speculation is 
not sufficient to reject a claim under the doctrine of 
inherent anticipation . 

Appellants note with regard to this point that, in Perricone 
v. Medicis Pharmaceutical Corporation, a district court held a 
method claim for treating a sunburn by applying a specific 
compound to the affected area to be inherently anticipated by 
prior art disclosing compound for ''topical application" to the 
skin. On appeal, however, the Federal Circuit reversed the 
finding of invalidity and determined that the prior art did 
not anticipate this claim because "the district court's 
inherency analysis goes astray because it assumes what [the 
prior art] neither disclosed nor rendered inherent" as the 
prior art did not disclose applying the compound to skin 
sunburn. Perricone v. Medicis Pharmaceutical Corporation, 432 
F.3d 1368, 1378 (Fed. Cir. 2005). It is irrelevant that the 
prior art compound may have been applied to sunburned 
skin. Id. At 1379. 

Because Xu et al . does not teach actual administration of the 
"modulator" nothing can occur in Xu et al . , either literally 
or inherently. 

7.4 XU ET AL. IS NOT AN ENABLING DISCLOSURE FOR THE ALLEGEDLY 
ANTICIPATORY SUBJECT MATTER 
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7.4.1. Appellants' position that Xu et al . is not an enabling 
disclosure for what the Examiner asserts it teaches. 

Appellants note that for the anticipation rejection (either 
explicit or inherent) of the pending claims to be proper, Xu 
et al . must be enabling for what the Examiner alleged it 
teaches. Appellants further note that the following paragraph 
is the description in Xu et al . that the Examiner impliedly 
asserts is an enabling disclosure: 

In yet another aspect, the invention features a method 
for treating a subject having a metabolic disorder 
characterized by aberrant SARP3 polypeptide activity or 
aberrant SARP3 nucleic acid expression, e.g., obesity, 
diabetes, anorexia, or cachexia. The method includes 
administering to the subject a SARP3 modulator, e.g., in 
a pharmaceutically acceptable formulation or by using a 
gene therapy vector. Embodiments of this aspect of the 
invention include the SARP3 modulator being a small 
molecule, an anti-SARP3 antibody, a SARP3 polypeptide 
comprising the amino acid sequence of SEQ ID NO: 2 or 5 or 
a fragment thereof, a SARP3 polypeptide comprising an 
amino acid sequence which is at least 90 percent 
identical to the amino acid sequence of SEQ ID NO: 2 or 5, 
an isolated naturally occurring allelic variant of a 
polypeptide consisting of the amino acid sequence of SEQ 
ID NO: 2 or 5, an antisense SARP3 nucleic acid molecule, a 
nucleic acid molecule of SEQ ID NO: 1, 3, 4, or 6 or a 
fragment thereof, or a ribozyme. 

Appellants note, however, that "mere naming or description of 
the subject matter is insufficient, if it cannot be produced 
without undue experimentation. Elan Pharm. , Inc. v. Mayo 
Found. For Med. Educ. & Research, 346 F.3d 1051, 1054, 68 
USPQ2d 1373, 1376 (Fed. Cir. 2003)", (emphasis added). M.P.E.P 
§2121.01. Appellants note that the claimed invention is based 
on the appellants' discovery of reduction in weight in two of 
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the three independent lines of sFRP-5 transgenic mice, 
produced by appellants, which overexpress the sFRP-5 
polypeptide (see page 21, lines 29 to 31) , none of which is 
described in Xu et al . Appellants maintain that the minimal 
description in Xu et al . as relied upon for the anticipation 
rejection of the pending claims is insufficient to be an 
enabling disclosure, especially in light of the experimental 
results . 

Furthermore, the same Examiner has previously acknowledged 
that the disclosure of Xu et al . is not enabling "for a method 
of modulating a SARP3 mediated lipid metabolism" (see 
Examiner's comments on page 6 of the Office Action issued May 
16, 2 006 (Evidence Appendix Exhibit B.2) in connection with 
U.S. Serial No. 10/338,604, of which the cited Xu et al . is 
the U.S. Patent Application Publication). More pertinently, on 
page 9 of the same document, the Examiner stated that to 
practice a method of modulating a SARP3 -mediated activity 
comprising contacting a cell or tissue that expresses SARP3 
with a SARP3 modulator that can modulate lipid metabolism "it 
would require undue experimentation by one of skill in the art 
to be able to practice the claimed invention" (emphasis 
added) . Such a disclosure is thus clearly not enabling for 
modulating a SARP3 -mediated activity. 

"To serve as an anticipating reference, the reference must 
enable that which it is asserted to anticipate. A claimed 
invention cannot be anticipated by a prior art reference if 
the allegedly anticipatory disclosures cited as prior art are 
not enabled" Elan Pharmaceuticals, Inc. v. Mayo Foundation, 
346 F.3d 1051, 1054 (Fed. Cir. 2003) (internal citations 
omitted) . A reference is enabling "if one of ordinary skill 
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in the art could have combined the publication's description 
of the invention with his own knowledge to make the claimed 
invention." In re Donohue, 766 F.2d 531, 533 (Fed. Cir. 
1985) . 

Courts have refused to find anticipation based on prior art 
that is not enabling. For instance, in Rockwell Intern. Corp 
v. U.S., the Federal Circuit refused to invalidate patent 
claims based on prior art which did not "provide sufficient 
basic chemistry information to enable one skilled in the art 
to grow epitaxial . . . semiconductors" (i.e. practice the 
claimed process). See Rockwell Intern. Corp v. U.S., 147 F.3d 
1358, 1364 (Fed. Cir. 1998) . Likewise, in Application of 
Sheppard, the Court of Customs and Patent Appeals held that a 
prior art reference which disclosed either the claimed 
compound or a different compound was not enabling and 
therefore could not anticipate the claim at 
issue. Application of Sheppard, 339 F.2d 238, 241-242 
(C.C.P.A. , 1964) . 

In the present case, the Examiner has cited prior art 
speculating on both the selection of a process and the result 
of such process. Such prior art, like the prior art in 
Rockwell and Sheppard, does not enable one skilled in the art 
to practice the claimed process. Accordingly, this prior art 
does not anticipate the claims in the present application. 

Appellants maintain that the anticipation rejection, either 
express or inherent, based on Xu et al . is improper and must 
be wi t hdrawn . 
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7.5 SUMMARY 

For the foregoing reasons, Appellants submit that the 
Examiner's rejections of claims 1, 8-9 and 17-19 are 
erroneous, and respectfully submit that the rejections of 
these claims should be reversed. 



Respectfully submitted, 



I hereby certify that this 
correspondence is being deposited 
this date with the U.S. Postal 
Service with sufficient postage as 
first class mail in an envelope 
addressed to: 




Gary J. SGershik 
Registration No. 39,992 
Attorney for Appellants 
Cooper & Dunham LLP 
1185 Avenue of the Americas 
New York, New York 10 036 
(212) 278-0400 
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Commissioner for Patents 
P.O. Box 14 50 

Alexandria, VA 22313-1450. 




Reg. No. 39,992 



EXHIBIT A-1 



Applicants: Kiran K. Chada et al. 
Serial No.: 10/768,566 
Filed : January 29, 2004 

Page 2 

In thi SiaAaa 

Please replace the currently pending set of claims with the set 
of claims set forth below without prejudice under the provisions 
of 37 C.F.R* § 1.121: 

1. (Currently Amended) A method of reducing the amount of 
adipose tissue in a subject comprising administering to the 
subject an amount of an sFRP-5 peptide effective to reduce 
the amount of adipose tissue, or an amount of a molecule 
effective to stimulate expression of the sFRP-5 peptide in 

the subject^ wherg4n Utlfi sFRP-5 peptide comprises 

consecutive amino acids having the sequence set: forth in 
Sfifl XD NO? I- 

2-7. (Cancelled) 

8. (Original) The method of claim 1, wherein the subject is 
human . 

9. (Original) The method of claim 1, wherein the 
administration is parenteral, intradermal, transdermal, 
transmucosal, rectal, subcutaneous, or by inhalation. 

10-16. (Cancelled) 

17. (Original) A method of reducing the level of adipose tissue 
formation in a subject comprising administering to the 
subject an amount of an sFRP-S peptide effective to reduce 
the level of adipose tissue formation, or an amount of a 
molecule effective to stimulate expression of the sFRP-5 

peptide in the subject^ ahS£&in th& sFRP-S peptide 

comprises consecutive amino acids having the sequence set 
^9Pth in 5EQ IP WQ; A- 

Applicants: Kiran K. Chada et al. 
Serial No.: 10/768,566 
Filed: January 29, 2004 
Exhibit A-l 
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18. (New) The method of claim 17, wherein the subject is human. 



19. 



(New) The method of claim 17, wherein the administration is 
parenteral, intradermal, transdermal, transmucosal, rectal, 
subcutaneous, or by inhalation. 



EXHIBIT B-1 



US 20030143610AI 

d9) United States 

d2) Patent Application Publication <ic» Pub. No.: us 2003/0143610 Al 
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ABSTRACT 



The invention relates to methods and compositions for the 
diagnosis and treatment of metabolic disorders, including, 
but not limited to, obesity, diabetes, overweight, insulin 
resistance, anorexia, and cachexia. The invention further 
provides methods for identifying a compound capable of 
treating a metabolic disorder. The invention also provides 
methods for identifying a compound capable of modulating 
a metabolic activity. Yet further, the invention provides a 
method for modulating a metabolic activity. In addition, the 
invention provides a method for treating a subject having a 
metabolic disorder characterized by aberrant SARP3 
polypeptide activity or aberrant SARP3 nucleic acid expres- 
sion. In another aspect* the invention provides methods for 
modulating lipogenesis in a subject and methods for modu- 
lating upotysb in a subject. 
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METHODS FOR THE TREATMENT OF 
METABOLIC DISORDERS, INCLUDING OBESITY 
AND DIABETES 

CROSS-REFERENCES TO RELATED 
APPLICATIONS 

[0001] This application claims the benefit of US. Provi- 
sional Application No. 6<V346,523, filed Jan. 8, 2002, the 
contents of which arc incorporated herein by this reference. 

BACKGROUND OF THE INVENTION 

[0002] During normal embryonic and adult development 
of multicellular organisms, cells that are not accessary or 
deleterious are eliminated by a process referred to as pro* 
grammed cell death or apoptosis (Ellis R. E et aL (1991) 
Annual Rev. Cell Bid, 7.663-698). Programmed cell death 
occurs in both vertebrate and invertebrate species and is 
characterized by unique morphological alterations* such as 
cytoplasmic contraction and chromatin condensation, as 
well as by specific DNA cleavage into oligonudeosornal 
fragments. Unlike necrosis, programmed cell death or apo- 
ptosis is an irreversible process which in most systems 
appears to depend on the expression of a specific set of novel 
"death genes 1 *. Deregulation of this process contributes to 
the pathogenesis of several diseases including cancer, immu- 
nodeficiency, autoimmune diseases, and neurodegenerative 
disorders (Thompson C. B. el aL (1995) Science 267: 1456). 

[0003] Recently, a new family of molecules believed to 
play a role in apoptosis has been identified (Melkonyan H. 
S. et al. (1997) Proc. NatL Acad. ScL 94:13636-13641). 
These molecules are referred to as Secreted Apoptosis- 
Related Proteins (SARP) and have a cysteine rich domain 
homologous to the cysteine rich domain of the frizzled 
proteins, a class of D. melanogaster integral membrane 
proteins which function as receptors for Wot proteins, a 
family of highly conserved extracellular signaling molecules 
that regulate cell-to-cell interactions during embyogenesis, 
and have been implicated in cancer 

[0004] Adipose tissue consists primarily of adipocytes. 
Vertebrates possess two distinct types of adipose tissue: 
white adipose tissue (WAT) and brown adipose tissue 
(BAT)- WAT stores and releases fat according to the nutri- 
tional needs of the animal. This stored fat is used by the body 
for (1) beat insulation (e.g., subcutaneous fat), (2) mechani- 
cal cushion (e.g., surrounding internal organs), and (3) as a 
source of energy. BAT burns fat, releasing the energy as heal 
through Ihermogenesis. BAT thermogenesis is used both (1) : 
to maintain homeotbermy by increasing thermogenesis in 
response to lower temperatures and (2) to maintain energy 
balance by " increasing energy expenditure in response to 
increases in caloric intake (Sears, I. B. et al (1996) Mol 
Cell. Biol 16(7):3410-3419). BAT is also the major site of 
thermogenesis in rodents and plays an important role in 
thermogenesis in human infants. In humans, and to a lesser 
extend rodents, brown fat diminishes with age, but can be 
re-activated under certain conditions, such as prolonged 
exposure to cold, maintenance on a high fat diet and in the 
presence of noradrenaline producing rumors. 

[0005] Obesity represents the most prevalent of body 
weight disorders, affecting an estimated 30 to 50% of the 
middle-aged population in the western world. Other body 
weight disorders, such as anorexia nervosa and bulimia 



nervosa, which together affect approximately 0.2% of the 
female population of the western world, also pose serious 
health threats* Further, such disorders as anorexia and 
cachexia (wasting) are also prominent features of other 
diseases such as cancer, cystic fibrosis, and AIDS. 

[0006] Obesity, defined as a body mass index (BM1) of 30 
kg/m 2 or more, contributes to diseases such as coronary 
artery disease, hypertension, stroke, diabetes, hyper Upi- 
demia and some cancers. (See, e.g., Nishina, P. M. et aL 
(1994). Meiab. 43:554-558; Grundy, S. M. A Baroett, J. P. 
(1990), Dts. Man. 36:641-731). Obesity is a complex mul- 
tifactorial chronic disease that develops from an interaction 
of genotype and the environment and involves social, behav- 
ioral, cultural, physiological, metabolic and genetic factors. 

[0007] Generally, obesity results when energy intake 
exceeds energy expenditure, resulting in the growth and/or 
formation of adipose tissue via hypertrophic and hyperplas- 
tic growth. Hypertrophic growth is an increase in size of 
adipocytes stimulated by lipid accumulation. Hyperplastic 
growth is defined as an increase in the number of adipocytes 
tn adipose tissue. It is thought to occur primarily by mitosis 
of pre-existing adipocytes caused when adipocytes fill with 
lipid and reach a critical size. An increase in the number of 
adipocytes has far-reaching consequences for the treatment 
and prevention of obesity. 

[0008] Diabetes melhtus is the most common metabolic 
disease worldwide. Every day. 1700 new cases of diabetes 
are diagnosed in the United States, and at least one-third of 
die 16 million Americans with diabetes are unaware of it. 
Diabetes is the leading cause of blindness, renal failure, and 
lower limb amputations in adults and is a major risk factor 
for cardiovascular disease and stroke. 

[0009] Normal glucose homeostasis requires the finely 
tuned orchestration of insulin secretion by pancreatic beta 
cells in response to subtle changes in blood glucose levels, 
delicately balanced with secretion of counter-regulatory 
hormones such as glucagon. One of the fundamental actions 
of insulin is to stimulate uptake of glucose from the blood 
.into tissues, especially muscle and fat. Type 1 diabetes 
results from autoimmune destruction of pancreatic beta cells 
causing insulin deficiency. Type 2 or non-insulin -dependent 
diabetes melhtus (N1DDM) accounts for >90% of cases and 
is characterized by a triad of (1) resistance to insulin action 
on glucose uptake in peripheral tissues, especially skeletal 
muscle and adipocytes, (2) impaired insulin action to inhibit 
hepatic glucose production, and (3) misregulated insulin 
secretion (DeFronzo, (1997) Diabetes Rev. 5:177-269). In 
most cases, type 2 diabetes is a polygenic disease with 
complex inheritance patterns (reviewed in Kahn et al., 
(1996) Anna Rev. Med 47:509-531). 

[0010] Environmental factors, especially diet, physical 
activity, and age, interact with genetic predisposition to 
affect disease prevalence. Susceptibility to both insulin 
resistance and insulin secretory defects appears to be geneti- 
cally determined (Kahn, et al.). Defects in insulin action 
precede the overt disease and are seen in non-diabetic 
relatives of diabetic subjects. In spile of intense investiga- 
tion, the genes responsible for the common forms of Type 2 
diabetes remain unknown. 

DESCRIPTION OF THE INVENTION 
[0011] The invention provides methods and compositions 
for the diagnosis and treatment of metabolic disorders, e.g., 
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obesity, anorexia, cachexia, and diabetes. The inveatioa is 
based, at least in part, oo the discovery thai SARP3 mot- 
ecu ks, also referred to as SFRP5 molecules, are expressed 
at high levels in adipose (issue, e.g., white adipose (issue 
(WAT), and hypothalamus of normal mice. SARP3 mol- 
ecules were further found to be upregulated in mice main- 
tained oo a high-fat diet and treated with leptin. Consistent 
with this observation, insulin-resistant ob/ob and db/db mice 
demonstrate a decrease in the expression level of SARP3. In 
human tissue samples, SAAP3 is expressed in hypothalamus 
and WAT 

[0012] Accordingly, the invention provides methods for 
the diagnosis and treatment of metabolic disorders includ- 
ing, but not limited to, obesity, anorexia, cachexia* and 
diabetes, and disorders associated with an aberrant hypo- 
thalamus and adipocyte activity. 

[0013) In one aspect, the invention provides methods for 
identifying a nucleic acid associated with a metabolic dis- 
order, e.g., obesity, anorexia, cachexia, and diabetes. The 
method includes contacting a sample expressing a SARP3 
nucleic acid or polypeptide with a test compound and 
assaying the ability of the test compound to modulate the 
expression of a SARP3 nucleic acid or the activity of a 
SARP3 polypeptide. 

[0014] In another aspect, the invention provides methods 
for identifying a compound capable of treating a metabolic 
disorder, e.g., obesity, anorexia, cachexia, or diabetes. The 
method includes assaying the ability of the compound to 
modulate SARP3 nucleic acid expression or SARP3 
polypeptide activity. In one embodiment, the ability of the 
compound to modulate SARP3 nucleic acid expression or 
SARP3 polypeptide activity is determined by detecting 
modulation of the level of p-catenin. In another embodi- 
ment, the ability of the compound to modulate SARP3 
nucleic acid expression or SARP3 polypeptide activity is 
determined by detecting modulation of leptin or insulin 
sensitivity. In still another embodiment, the ability of (he 
compound to modulate SARP3 nucleic acid expression or 
SARP3 polypeptide activity is determined by detecting 
modulation of food intake, body weight change, or glucose 
tolerance. In still another embodiment, the ability of the 
compound to modulate SARP3 nucleic acid expression or 
SARP3 polypeptide activity is determined by detecting 
modulation of hyperplastic growth of a SARP3 responsive 
cell or tissue. In another embodiment, the ability of the 
compound to modulate SARP3 nucleic acid expression or 
SARP3 polypeptide activity is determined by detecting 
modulation of cell differentiation of a SARP3 responsive 
cell or tissue. In yet another embodiment, the ability of the 
compound to modulate SARP3 nucleic acid expression or 
SARP3 polypeptide activity is determined by detecting 
modulation of hypertrophic growth of a SARP3 responsive 
cell or (issue. 

[0015] In another aspect, the invention provides methods 
for identifying a compound capable of modulating an adi- 
pocyte activity, e.g., hyperplastic growth, hypertrophic 
growth, cell differentiation, or lipid metabolism (e.g., lipo- 
gc nests or lipofysis). The method includes contacting an 
adipocyte expressing a SARP3 nucleic acid or polypeptide 
with a test compound and assaying (be ability of the test 
compound to modulate the expression of a 5ARP3 nucleic 
acid or the activity of a SARP3 polypeptide. 



[0016] In another aspect, the invention provides methods 
for modulating an adipocyte activity, e.g^ hyperplastic 
growth, hypertrophic growth, cell differentiation, or lipid 
metabolism. The method includes contacting an adipocyte 
with a SARP3 modulator (eg, an anti-SARP3 antibody; a 
SARP3 polypeptide comprising the amino acid sequence of 
SEQ ID NO:2 or 5, or a fragment thereof; a SARP3 
polypeptide comprising an amino acid sequence which is at 
least 90 percent identical to the amino acid sequence of SEQ 
ID NO:2 or 5; an isolated naturally occurring allelic variant 
of a polypeptide consisting of the amino acid sequence of 
SEQ ID NO;2 or 5; a small molecule; an aonsense SARP3 
nucleic acid molecule; a nucleic acid molecule of SEQ ID 
NO: 1. 3, 4. or 6, or a fragment thereof; or a ribozyme) and 
determining the ability of the modulator to modify or alter 
an adipocyte activity. 

[0017] In yet another aspect, the invention features a 
method for identifying a subject having a metabolic disorder 
characterized by aberrant SARP3 polypeptide activity or 
aberrant SARP3 nucleic acid expression, e.g.. obesity, anor- 
exia, cachexia, or diabetes. The method includes contacting 
a sample obtained from the subject, expressing a SARP3 
nucleic acid or polypeptide with a test compound, and 
assaying (he ability of the. test compound to modulate the 
expression of a SARP3 nucleic acid or the activity of a 
SARP3 polypeptide. 

[0018] In yet another aspect, the invention features a 
method for treating a subject having a metabolic disorder 
characterized by aberrant SARP3 polypeptide activity or 
aberrant SARP3 nucleic acid expression, e.g., obesity, dia- 
betes, anorexia, or cachexia. The method includes adminis- 
tering to the subject a SARP3 modulator, e.g., in a pharma- 
ceutically acceptable formulation or by using a gene therapy 
vector. Embodiments of this aspect of the invention include 
the SARP3 modulator being a small molecule, an ami- 
SARP3 antibody, a SARP3 polypeptide comprising the 
amino acid sequence of SEQ ID NO:2 or 5 or a fragment 
thereof, a SARP3 polypeptide comprising an amino acid 
sequence which is at least 90 percent identical to the amino 
acid sequence of SEQ ID NO:2 or 5, an isolated naturally 
occurring allelic variant of a polypeptide consisting of the 
amino acid sequence of SEQ ID NO:2 or 5, an antcense 
SARP3 nucleic acid molecule, a nucleic acid molecule of 
SEQ ID NO: 1, 3, 4, or 6 or a fragment (hereof, or a 
ribozyme. 

[0019] Other features and advantages of the invention will 
be apparent from the following description and claims. 
[0020] The invention provides methods and compositions 
for the diagnosis and treatment of a metabolic disorder, e.g., 
obesity^ diabetes, anorexia, or cachexia. The invention is 
based, at least in part, on the discovery that the SARP3 
(secreted apoptosis-rcUied protein 3X also referred to herein 
as SFRP5 (secreted frizzled -related protein 5) nucleic acid 
and polypeptide molecules (e.g., GenBank Accession Nos. 
NM__0030I5 and AFH7759) are expressed at high levels in 
adipose tissue and hypothalamus, and are down regulated in 
leptin pathway deficient genetic animal models of obesity, 
but upregulated when fed a high fat diet. Without intending 
to be limited to any particular theory or mechanism of 
action, it is believed that SARP3 molecules can modulate 
lipid metabolism. 

[0021] As used herein, the term "metabolic disorder- 
includes a disorder, disease or conditio □ which is caused or 
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characterized by an ib normal metabolism (i.e., the chemical 
changes in living ceOs by which energy is provided for vital 
processes and activities) in a subject. Metabolic disorders 
include diseases, disorders, or conditions -associated with 
hyperglycemia or aberrant adipose cell (e.g., brown or white 
adipose cell) phenotype or function. Metabolic disorders can 
be characterized by a misreguiaiion (eg., an aberrant down- 
regulation or upregulation) of SARP3 activity. Metabolic 
disorders can detrimentally affect cellular functions such as 
cellular proliferation, growth, differentiation, or migration, 
cellular regulation of homeostasis, inter- or intra-cellular 
communication; tissue function* such as liver function, renal 
function, or adipocyte function; systemic responses in an 
organism, such as hormonal responses (c.g^ insulin 
response). Examples of metabolic disorders include obesity, 
diabetes, hyperphagia, endocrine abnormalities, triglyceride 
storage disease, Bardet-Biedl syndrome, Lawrence-Moon 
syndrome, Pradcr-Labhart- Willi syndrome, anorexia, 
cachexia, and disorders of lipid, metabolism. 

[0022] Obesity is defined as a body mass index (BMI) of 
30 kg/m 2 or more (National Institute of Health, Clinical 
Guidelines on the Identification, Evaluation, and Treat meal 
of Overweight and Obesity in Adults (1998)). However, the 
invention is also intended to include a disease, disorder, or 
condition that is characterized by a body mass index (BMI) 
of 25 kg/m 2 or more, 26 kg/m 2 or more, 27 kg/m 2 or more, 
28 kg/m 2 or more, 29 kg/m 2 or more, 295 kg/m 2 or more, or 
29.9 kgAn 2 or more, all of which are typically referred to as 
overweight (National Institute of Health, Clinical Guidelines 
on the Identification, Evaluation, and Treatment of Over- 
weight and Obesity in Adults (1998)). 

[0023] "Subject", as used herein, can refer to a mamma L 
e.g., a human, or to an experimental or naturally occurring 
animal disease model. The subject can also be a non-human 
animal, e.g., a horse, cow, goat or other domestic animaL A 
subject, e.g., a human subject, can also be a patient, i.e., an 
individual receiving medical attention, care, or treatment. 

[0024] As used interchangeably herein, "SARP3 activity, 
""biological activity of SARP3" or "functional activity of 
SARP3," includes an activity exerted by a SARP3 protein, 
polypeptide or nucleic acid molecule on a SARP3 respon- 
sive cell or tissue, e.g„ adipocytes, or on a SARP3 protein 
substrate, e.g., a Wnt protein, as determined in vivo, or in 
vitro, according to standard techniques. SARP3 activity can 
be a direct activity, such as an association with a SARF3 
target molecule. As used herein, a "substrate" or "target 
molecule** or "binding partner** is a molecule with which a 
SARP3 protein binds or interacts in nature, such that a 
SARP3 mediated function, e.g.. modulation of a metabolic 
activity, is achieved. A SAKP3 target molecule can be a 
oon-SARP3 molecule or a SARP3 protein or polypeptide. 
Examples of such target molecules include proteins in the 
same metabolic pathway as the SARP3 protein, e.g., pro- 
teins which may function upstream (including both stimu- 
lators and inhibitors of activity) or downstream of the 
SARP3 protein in a pathway involving regulation of 
metabolism. Alternatively, a SARP3 activity is an indirect 
activity, such as a cellular signaling activity mediated as a 
consequence of the interaction of the SARP3 protein with a 
SARP3 target molecule. 

[0025] The biological activities of SARP3 are described 
herein. For example, the SARP? proteins can have one or 



more of the following activities: (1) the ability to interact 
with a noo-SARP molecule on the surface of the same cell 
which expresses it; (2) the ability to interact with a non- 
SARP molecule on the surface of a different cell; (3) the 
ability to activate a SARP-depeudent signal transduction 
pathway, e.g., a pathway involving Wot protein signaling; 
(4) the abilitity to modulate programmed cell death; (5) the 
ability to modulate 0-catenin gene expression or protein 
activity; (6) the ability to modulate glucose metabolism, e.g., 
glucose secretion or uptake; (7) the ability to modulate 
insulin meUbohsm, e.g., insulin secretion or uptake; or. (8) 
the ability to modulate lipid metabolism, e.g., tipogenesis or 
lipolysis. Thus, the SARP3 proteins can be used to, for 
example, (1) modulate the interaction with a noo-SARP 
molecule on the surface of the same cell which expresses it; 
(2) modulate the interaction with a noo-SARP molecule on 
the surface of a different cell; (3) activate a SARP-de pendent 
signal transduction pathway; e.g., a pathway involving Wot 
protein signaling; (4) modulate programmed cell death; (5) 
modulate 0 -eaten in gene expression or protein activity; (6) 
modulate glucose metabolism, e.g., glucose secretion or 
uptake; (7) modulate insulin metabolism, e.g., insulin secre- 
tion or metabolism; or (8) modulate lipid metabolism, e.g., 
lipogenesis or lipolysis. 

[•026] As used herein, "metabolic activity" includes an 
activity exerted by an adipose cell, or an activity that takes 
place in an adipose celL For example, such activities include 
cellular processes that contribute to the physiological role of 
adipose ceils, such as lipogenesis and lipolysis, insulin 
metabolism, glucose metabolism, and include, but are not 
limited to, cell prolific ration, differentiation, growth, migra- 
tion, programmed cell death, uncoupled mitochondrial res- 
piration, and thermogenesis. A metabolic activity of an 
adipose cell also includes secondary effects on processes in 
cells in other tissues, e.g., liver, skeletal muscle, including 
cardiac muscle, and kidney. 

[0027] Various aspects of the invention are described in 
further detail in the following subsections: 

[0028] I. Screening Assays 

[0029] The invention provides methods (also referred to 
herein as a "screening assays**) for identifying modulatory 
Le., candidate or test compounds or agents (e.g., peptides, 
pep udo mi met ics, small molecules or other drugs) which 
bind to SARP3 polypeptides, have a stimulatory or inhibi- 
tory effect on, for example, SARP3 expression or SARP3 
activity, or have a stimulatory or inhibitory effect on, for 
example, the expression or activity of a SARP3 substrate. 

[0030] In one embodiment, the invention provides assays 
for screening candidate or test compounds which are sub- 
strates of a SARP3 polypeptide or polypeptide or biologi- 
cally active portion thereof. In another embodiment, the 
invention provides assays for screening candidate or test 
compounds which bind to or modulate the activity of a 
SARP3 polypeptide, or biologically active portion thereof. 
The test compounds of the invention can be obtained using 
any of the numerous approaches in combinatorial library 
methods known in the art, including biological libraries; 
spatially addressable parallel solid phase or solution phase 
libraries; synthetic library methods requiring decoa volution; 
'one-bead one-compound 1 library methods; and synthetic 
library methods using affinity chromatography selection. 
The biological library approach is limited to peptide librar- 
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ies, wbik the other four approaches are applicable to pep* 
tide, oo (i -peptide oligomer, and small molecule libraries of 
compounds (Lam, K, S. (1997) Anticancer Drug Des. 
12:145). 

[0031] Examples of methods for the synthesis of molecu- 
lar libraries can be found in the art, for example in: DeWitt 
et al. (1993) Proc. Natl. Acad. ScL USA. 90:6909; Erb et aL 
(1994) Proc. Natl Acad ScL USA 91:11422; Zuckcnnann et 
aL (1994). J. Med Chan. 37:2678; Choet al. (1993) Science 
261:1303; Carrell et al. (1994) Angen Chem. InL Ed Engl. 
33:2059; Care 11 et al. (1994) Angem Chem. Int. Ed Engl 
33:2061; and in Gallop et al. (1994)7. Med Chem. 37:1233. 

[••32] Libraries of compounds may be presented in solu- 
tion (e.g., Houghten (1992) Biotechrdques 13:412-421), or 
on beads (Lam (1991) Nature 354:82-84), chips (Fodor 
(1993) Nature 364:555-556), bacteria (VS. Pat. Mo. 5,223, 
409), spores (U.S. Pat No. 5,223.409), plasmids (Cull et al. 
(1992) Proc Natl Acad Sci USA 89:1865-1869) or phage 
(Scott and Smith (1990) Science 249:386-390; Devlin 
( 1990) Science 249:404-406; Cwirla et al. (1990) F*>c Natl 
Acad ScL 87:6378-6382; Felki (1991) J. Mol. Bid. 
222:301-310); Ladner supra.). 

[0033] In one embodiment, an assay is a cell-based assay 
in which a cell which expresses a SARP3 polypeptide, or 
biologically active portion thereof, is contacted with a test 
compound and the ability of the test compound to modulate 
SARP3 activity is determined. Determining the ability of (be 
test compound to modulate SARP3 activity can be accom- 
plished by monitoring, for example, a modulation of the 
intracellular level of p-catenin, a modulation in Wnt signal- 
ing, a modulation in glucose concentration, a modulation in 
glucose uptake, a modulation in secretion of glycerol, insu- 
lin, or glucagon. The cell, for example, can be of mammalian 
origin, e.g., a kidney cell, a spleen cell, or a fat cell, such as 
an adipocyte. 

[0H34J In an embodiment, aa assay is a cell-based assay in 
which a cell which expresses a coosiitu lively active SARP3 
polypeptide, or a constilutively active portion thereof, is 
contacted with a test compound and the ability of the test 
compound to inhibit SARP3 activity is determined. 

[0t35] In a preferred embodiment, an assay is a cell-based 
assay in which a cell, e.g., a Xenopus oocyte, which 
expresses a coostitu lively active SARP3 polypeptide, or a 
coostirutivety active portion thereof, is contacted with a test 
compound, and the Ability of the test compound to modulate 
Wot signaling is determined. 

[0*36] Hie ability of the test compound to modulate 
SARP3 binding to a substrate, e.g., a Wnt protein, or to bind 
SARP3 itself can also be determined. Determining the 
ability of the test compound to modulate SARP3 binding to 
a substrate can be accomplished, for example, by coupling 
ibe SARP3 substrate, e.g., a Wnt protein, with a radioiso- 
tope, an enzymatic label, or a fluorescent label such that 
binding of (be SARP3 substrate to SARP3 can be deter- 
mined by detecting the labeled SARP3 substrate in a com- 
plex. Alternatively, SARP3 can be coupled with a radioiso- 
tope, an enzymatic label, or a fluorescent, label to monitor the 
ability of a lest compound to modulate SARP3 binding to a 
SARP3 substrate in a complex. Determining the ability of 
the test compound to bind SARP3 can be accomplished, for 
example, by coupling the compound with a radioisotope, an 



enzymatic label, ora fluorescent label such that binding of 
the compound to SARP3 can be determined by detecting the 
labeled SARP3 compound in a complex. For example, 
compounds (e.g., SARP3 substrates) can be labeled with 
125 I, 35 S, 14 C, or 3 H, either directly or indirectly, and the 
radioisotope detected by direct counting of radioemmission 
or by scintillation counting. Alternatively, compounds can 
be enzymatically labeled with, for example, horseradish 
peroxidase, alkaline phosphatase, or lucif erase, and the 
enzymatic label detected by determination of conversion of 
an appropriate substrate to product. Compounds can be 
fluoresotntly labeled with, for example, fluorescein, 
rhodamioc, AMCA, or TRF, and the fluorescent label 
detected by exposure of the compound to a specific wave- 
length of light 

[0037] It is also within the scope of this invention to 
determine the ability of a compound (e.g., a SARP3 sub- 
strate, e.g., a Wnt protein) to interact with SARP3 without 
the labeling of any of the interact ants. For example, a 
microphysiomcier can be used to detect die interaction of a 
compound with SARP3 without the labeling of either the 
compound or SARP3. (See McConnell, H. M. et al. (1992) 
Science 257:1906-1912.) As used herein, a "mfcrophysiom- 
eter" (eg., the Cytosensor^ Microphysiometer System by 
Molecular Devices Corp., Sunnyvale Calif.) is an analytical 
instrument that measures the rate at which a cell acidifies its 
environment using a light-addressable potentiometric sensor 
(LAPS). Changes in this acidification rate can be used as an 
indicator of the interaction between a compound and 
SARP3. 

[0038] In another embodiment, an assay is a cell-based 
assay comprising contacting a cell which expresses a 
SARP3 polypeptide or SARP3 target molecule (e.g., a 
SARP3 substrate, e.g., a Wnt protein) with a test compound 
and determining the ability of the test compound to modu- 
late (e.g., stimulate or inhibit) the activity of the SARP3 
target molecule, eg., a Wnt signaling pathway. Determining 
the ability of the test compound to modulate the activity of 
a SARP3 target molecule can be accomplished, for example, 
by determining the ability of the SARP3 polypeptide to bind 
to or interact with the SARP3 target molecule in the pres- 
ence of the test compound, or by determining the ability of 
the SARP3 polypeptide to bind to or interact with the 
SARP3 target molecule before or after exposure of the 
SARP3 target molecule with the lest compound. 

[0039] Determining the ability of the SARP3 polypeptide, 
or a biologically active fragment thereof, to bind to or 
interact with a SARP3 target molecule can be accomplished 
by any one of the methods described above for determining 
direct binding. In a preferred embodiment, determining the 
ability of the SARP3 polypeptide to bind or interact with a 
SARP3 target molecule, e.g., a Wnt protein, can be accom- 
plished by determining a change in the biological or chemi- 
cal activity of the resulting from the binding or interaction 
of the SARP3 target molecule with the SARP3 polypeptide. 
For example, the activity of the target molecule can be 
determined by detecting an enzymatic or catalytic activity of 
the target using an appropriate substrate, by detecting the 
induction of a reporter gene (comprising a target-responsive 
regulatory element opera lively linked to a nucleic acid 
encoding a detectable marker, e.g., luciferase), or by detect- 
ing a target-regulated cellular response. 
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[0040] In yet another embodiment, an assay of the inven- 
tion is a cell-tree assay in which a SARP3 polypeptide or 
biologically active portioa thereof is contacted with a test 
compound and the ability of the test compound to bind to the 
SARP3 polypeptide or biologically active portioa thereof is 
determined. Preferred biologically active portions of the 
S ARP3 polypeptides to be used to any of the assays of the 
invention include fragments which participate in interac- 
tions with non-5ARP3 molecules, e.g., fragments with high 
surface probability scores. Binding of the test compound to 
the SARP3 polypeptide can be determined either directly or 
indirectly as described above. In a preferred embodiment, 
the assay includes contacting the SARP3 polypeptide, or 
biologically active portion thereof* with a known compound 
which binds SARP3 to form an assay mixture, contacting the 
assay mixture with a test compound, and determining the 
ability of the test compound to interact with a SARP3 
polypeptide, wherein determining the ability of the test 
compound to interact with a SARP3 polypeptide comprises 
determining the ability of the test compound to preferen- 
tially bind lo SARP3, or biologically active portion thereof, 
as compared to the known compound. 

[0041] In another embodiment, the assay is a cell-free 
assay in which a SARP3 polypeptide, or biologically active 
portioa thereof, is contacted with a test compound and the 
ability of the test compound to modulate (e.g., stimulate or 
inhibit) the activity of the SARP3 polypeptide, or biologi- 
cally active portion thereof, is determined. Determining the 
ability of the test compound to modulate the activity of a 
SARP3 polypeptide can be accomplished, for example, by 
determining the ability of the SARP3 polypeptide to bind to 
or interact with a SARP3 target molecule by any of the 
methods described above for determining direct binding. 
Determining the abibty of the SARP3 polypeptide to bind to 
a SARP3 target molecule can also be accomplished using a 
technology such as real-time Biomolecular Interaction 
Analysis (BI A). (See. e.g., Sjolander, S. and Urbaniczky, C 
(1991) Anal Chem. 63:2338*2345 and Szabo et al. (1995) 
Curr. Opin. Struct Bid. 5:699-705.) As used herein, "BlA** 
is a technology tor studying biospecific interactions in real 
time, without labeling any of the interactants (e.g., BlA- 
core). Changes in the optical phenomenon of surface pias- 
mon resonance (SPR) can be used as an indication of 
real-time reactions between biological molecules. 

[0042] 1 n an alternative embodiment, determining the abil- 
ity of the test compound to modulate the activity of a SARP3 
polypeptide can be accomplished by determining the ability 
of the SARP3 polypeptide to further modulate the activity of 
a downstream or upstream effector of a SARP3 target 
molecule. For example, the activity of the effector molecule 
on an appropriate target can be determined or the binding of 
the effector to an appropriate target can be determined, as 
previously described. 

[0043] In yet another embodiment, determining the ability 
of the test compound to modulate the activity of a SARP3 
polypeptide can be accomplished by determining the ability 
of the test compound to modulate the activity of a SARP3 
target molecule, e.g., a SARP3 substrate, e.g., Wot protein. 
In a preferred embodiment; the assay includes contacting the 
SARP3 polypeptide, or biologically active portion thereof, 
with a known compound which binds SARP3, e.g., a SARP3 
substrate, to form an assay mixture, contacting the assay 
mixture with a test compound, and determining the ability of 



the test compound to interact with the known compound, 
wherein determining the ability of the test compound to 
interact with the known compound includes determining the 
ability of the test compound to preferentially bind to the 
known compound, or biologically active portion thereof, as 
compared to the SARP3 polypeptide. 

[0044] la yet another embodiment, the cell-free assay 
involves contacting a SARP3 polypeptide, or biologically 
active portioa thereof, with a known compound which binds 
the SARP3 polypeptide to form an assay mixture, contacting 
the assay mixture with a test compound, and determining the 
ability of the test compound to interact with the SARP3 
polypeptide, wherein determining the ability of the test 
compound to interact with die SARP3 polypeptide com- 
prises determining the ability of the SARP3 polypeptide to 
preferentially bind lo or modulate the activity of a SARP3 
target molecule as compared to the known compound. 

[0045] In one or more embodiments of the above assay 
methods of the invention, it may be desirable to immobilize 
either SARP3 or its target molecule to facilitate separation 
of compkxed from unoomplexed forms of SARP3 and its 
target molecule, as well as to accommodate automation of 
the assay. Binding of a test compound to a SARP3 polypep- 
tide, or interaction of a SARP3 polypeptide with a target 
molecule in the presence and absence of a candidate com- 
pound, can be accomplished in any vessel suitable for 
containing the reactants. Examples of such vessels include 
microliter plates, test tubes, and nricro-centrifuge tubes. In 
one embodiment, a fusion protein can be provided which 
adds a domain that allows one or bom of the proteins to be 
bound to a matrix. For example, gluta thio ne-S- transferase/ 
SARP3 fusion proteins or ghiiathx>ne-S-transferasMarget 
fusion proteins can be adsorbed onto glutathione seph arose 
beads (Sigma Chemical, St. Louis, Mo.) or glutathione 
derivaiized micrometer plates, which can then combined 
with the test compound or the test compound and either the 
non-adsorbed target protein or SARP3 polypeptide, and the 
mixture incubated under conditions conducive to complex 
formation (e.g., at physiological conditions for salt and pH). 
Following incubation, the beads or micrometer plales are 
washed to remove any unbound components, the matrix 
immobilized in the case of beads, and the presence of 
complex is then determined either directly or indirectly, for 
example, as described above. Alternatively, the complexes 
can be dissociated from the matrix, and the level of SARP3 
binding or activity determined using standard techniques. 

[0046] Other techniques for immobilizing proteins on 
matrices can also be used in the screening assays of the 
invention. For example, cither a SARP3 polypeptide or a 
SARP3 target molecule can be immobilized utilizing con- 
jugation of biotin and streptavidin. Biotinylated SARP3 
polypeptide or target molecules can be prepared from biotin- 
NHS (N-hydroxy-succinimide) using techniques known in 
the art (e.g., a biotinylation kit, Pierce Chemicals, Rockford, 
I1L), and immobilized in the wells of streptavktm-coated 
9 6- well microliter plates (Pierce Chemicals). Alternatively, 
antibodies reactive with SARP3 polypeptide or its target 
molecules, but which do not interfere with binding of the 
SARP3 polypeptide to its target molecule can be derivaiized 
to the wells of the plate, such that complexes of target bound 
to SARP3 polypeptide will be trapped in the wells by the 
antibody. Methods for detecting such complexes, in addition 
to those described above for the GST- immobilized com- 
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pfexes, include immunodetection of complexes using anti- 
bodies reactive with Ibe SARP3 polypeptide or target mol- 
ecule, as wcO as enzyme-linked assays which rely on 
detecting an enzymatic activity associated with the SARP3 
polypeptide or target molecule. 

[0047] In another embodiment, modulators of SARP3 
expression are identified in a method wherein a cell is 
contacted with a candidate compound and the expression of 
SARP3 mRNAor polypeptide in the cell is determined. The 
level of expression of SARP3 mRNA or polypeptide to the 
presence of the candidate compound is compared to the level 
of expression of SARP3 mRNA or polypeptide in the 
absence of the candidate compound. The candidate com- 
pound can then be identified as a modulator of SARP3 
expression based on ibis comparison. For example, when 
expression of SARP3 mRNA or polypeptide is greater 
(statistically significantly greater) in the presence of the 
candidate compound than in its absence, the candidate 
compound is identified as a stimulator of SARP3 mRNA or 
polypeptide expression. Alternatively, when expression of 
SARP3 mRNA or polypeptide is less (statistically signifi- 
cantly less) in the presence of the candidate compound than 
in its absence, the candidate compound is identified as an 
inhibitor of SARP3 mRNA or polypeptide expression. The 
level of SARP3 mRNA or polypeptide expression in the 
cells can be determined by methods described herein for 
detecting SARP3 mRNA or polypeptide. 

[0048] In yet another aspect of the invention, the SARP3 
polypeptides can be used as "bait proteins'* in a two-hybrid 
assay or three-hybrid assay (see, e.g., US. Pat. No. 5,283, 
317; Zervos et al. (1993) Cell 72:223-232; Madura et al. 
(1993) J. Biol Chent 268. 12016- 12054; Bartel et al (1993) 
Biotechniques 14:920-924; Iwabuctri et al. (1993) Oncogene 
8:1693-1696; and Brent WO 94/10300), to identify other 
proteins which bind to or interact with SARP3 (e.g., 
a SARP3-bmding proteins'* or "SARP3-bp") and are 
involved in SAKP3 activity. Such SARP3-binding proteins 
are also likely to be involved in the propagation of pathway 
signals mediated by the SARP3 polypeptides or SARP3 
targets as, for example, upstream or downstream elements of 
a SARP3 -mediated signaling pathway. If there is an 
enhancement or stimulation of a SARP3- media ted signaling 
pathway, the SARP3-binding proteins are likely to be 
SARP3 stimulators. Alternatively, if there is a reduction of 
a SARP3-mediated signaling pathway, the SARP3-binditig 
proteins are likely to be SARP3 inhibitors. 

(0049] The two-hybrid, or "bait and prey", system is based 
on the modular nature of most transcription factors which 
consist of separable DNA-binding and activation domains. 
This enables an assay that utilizes two different DNA 
constructs. Briefly, one construct containing a gene sequence 
that encodes a SARP3 polypeptide ("bait protein**) is fused 
to a gene encoding the DNA binding domain of a known 
transcription factor (e.g., GAL-4). In the other construct, a 
DNA sequence, from a library of DNA sequences that 
encodes an unidentified protein (i.e., the "prey" or 
"sample"), is fused to a gene that encodes the activation 
domain of the known transcription factor. If the -bait" and 
the "prey* proteins are able to interact in vivo to form a 
complex of the SARP3 and the target molecule, the DNA- 
binding and activation domains of the transcription factor 
will be brought into close proximity to form a functional 
transcription factor. A reporter gene (e.g., LacZ) operably 



linked to a transcriptional regulatory site responsive to the 
transcription factor will then be transcribed. Detection of the 
expression of the reporter gene enables the identification and 
isolation of cell colonies containing die functional transcrip- 
tion factor. Subsequently, these cell colonies can then be 
used to done and identify the sequence of the "bait" protein. 

[005t] The ability of a test compound to modulate insulin 
sensitivity of a cell can be determined by performing an 
assay in which cells, e.g., adipose cells, are contacted with 
the test compound* e.g., transformed to express the test 
compound; incubated with radioactive Ly labeled glucose 
(eg-, 14 C-ghicose); and treated with insulin. An increase or 
decrease in the amount of glucose in cells that contain the 
test compound, relative to cells that do not contain the test 
compound indicates that the test compound can modulate 
insulin sensitivity of the cells. Alternatively, cells that con- 
tain the test compound can be incubated with a radioactively 
labeled phosphate source (e.g., 32 P-AXP) and treated with 
insulin. Phosphorylation of proteins in the insulin pathway, 
e.g., the insulin receptor, can then be measured. An increase 
or decrease in phosphorylation of a protein in the insulin 
pathway in cells containing the test compound, relative to 
cells that do not contain the test compound indicates that the 
test compound can modulate insulin sensitivity of the cells. 
[0051] In another aspect, the invention pertains to a com* 
bio*t ion of two or more of the assays described herein. For 
example, a modulating agent can be identified using a 
cell-based or a cell-free assay, and the ability of the agent to 
modulate the activity of a SARP3 protein can be confirmed 
in vivo, e.g., in an animal such as an animal model for 
obesity, diabetes* anorexia, or cachexia. Examples of ani- 
mals that can be used include the transgenic mouse 
descrmed in U.S. Pat. No. 5,932,779 that contains a muta- 
tion in an endogenous melaoocortiit-4-receptor (MC4-R) 
gene; animals having mutations which lead to syndromes 
that include obesity symptoms (described in, for example, 
Friedman, J. M. et al. (1991) Momnu Gen. 1:130-144; 
Friedman, J. M. and LtebeU R. L. (1992) Cell 69:217-220; 
Bray, G. A. (1992) Prog. Brain Res. 93333-341; and Bray, 
O. A. (1989) Amer J. Clin. Nuir 5:891-902); the mice with 
a diabetes mutation (db) which is attributed to a mutation in 
the leptin receptor gene (Lepr**; described in, for example, 
Chen, H. et aL (1996) Celt 84:491-5; Chua S C Jr et al. 
(1996) Science 271:994-6; and Lee, G. H. et al (1996) 
Nature 379:632-5); the mice homozygous for the obese (ob) 
mutation (described in, for example, MacDougakt, O. A. et 
al (1995) Proc. Natl Acad. Set USA 92:9034-7); the animals 
described in Stubdal H. et al. (2000) Mol Cell Bid 
20(3):878-82 (the mouse tubby p he do type characterized by 
maturity-onset obesity); the animals descrmed in Abadie J. 
M. et al. Lipids (2000) 35(6):613-20 (the obese Zucker rat 
(ZR), a genetic model of human youth-onset obesity and 
type 2 diabetes mellitus); the animals described in Shaugh- 
nessy S. et al. (2000) Diabetes 49<6):904-ll (mice null for 
the adipocyte fatty acid binding protein); the animals 
described in Loskutoff D. J: et al. (2000)/*™. AT K Acad. Set 
902:272-81 (the fat mouse); or animals having mutations 
which lead to syndromes that include diabetes (described to, 
for example, Alleva et al. (2001)7. Clin. Invest. 107:173* 
180; Arakawa et aL (2001) Br. J. Pharmacol. 132:578-586; 
Nakamura et al. (2001) Diabetes Res. Clin. Pract. 51:9-20; 
O'Harte et al. (2001) Regal Pep. 96:95-104; Yamaoouchj et 
al (2000) Exp Anim. 49:259-266; Hocnig et al. (2000) Am. 
J. Pathol 157:2143-2150; Reed et al. (2000) Metabolism 
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49:1390-1394; and Clark et al. (2000) /. Pharmacol. Ton- 
col. Methods 43: 1-10). Other examples of animals thai may 
be used include non-recombinant, noo-genetic animal mod- 
els of obesity such as, for example, rabbit, mouse, or rat 
models in which the animal has been exposed to either 
prolonged cold, thereby, inducing hypertrophy of BAT and 
increasing BAT ibennogenesis (Himms-Hagen, J. (1990), 
supra). Alternatively, another non-genetic animal mode] of 
obesity can involve diet-induced obesity, e.g., by long-term 
overfeeding or feeding on a high f*t diet. 

[0052] In another aspect* the invention pertains to com- 
puter modeling and searching technologies to identify com- 
pounds, or improve previously identified compounds, that 
can modulate SARP3 gene expression or protein activity. 
Having identified such a compound or composition enables 
identification of active sites or regions, as well as other sites 
or regions critical in the (unction of the protein. Such active 
sites are often ligaod, e.g., substrate, binding sites. The 
active site can be identified using methods known in the art 
including, for example, from the amino, acid sequences of 
peptides, from the nucleotide sequences of nucleic acids, or 
from studies of complexes of the relevant compound or 
composition with its natural ligaod. In the latter case, 
chemical or X-ray crystallographic methods are useful in 
identifying residues in the active site by locating the position 
of the comptexed ligaod. 

[0053] The three dimensional geometric structure of the 
active site can be determined using known methods, includ- 
ing X-ray crystallography, from which spatial details of the 
molecular structure can be obtained Additionally, solid or 
liquid phase NMR can be used to determine certain intramo- 
lecular distances. Any other experimental method of struc- 
ture determination known in the art can be used to obtain 
partial or complete geometric structures. The geometric 
structures measured with a comptexed ligaod, natural or 
artificial, can increase the accuracy of the active site struc- 
ture determined. 

[0054] When only an incomplete or insufficiently accurate 
structure is determined, methods of computer based numeri- 
cal modeling can be used to complete or improve the 
accuracy of the structure. Any recognized modeling method 
may be used, including parameterized models specific to 
particular biopolymers, such as proteins or nucleic acids, 
molecular dynamics models based on computing molecular 
motions, statistical mechanics models based on thermal 
ensembles, or combined models. For most types of models, 
standard molecular force fields, which include the forces 
between constituent atoms and groups, are necessary, and 
can be selected from force fields known in physical chem- 
istry. The incomplete or less accurate experimental struc- 
tures can serve as constraints on the complete and more 
accurate structures computed by these modeling methods. 

[0055] Having determined the structure of the active site, 
cither experimentally, by modeling, or by a combination of 
approaches, candidate modulating compounds can be iden- 
tified by searching databases containing compounds along 
with information on their molecular structure. Such searches 
seek compounds having structures that match the deter- 
mined active site structure and that interact with the groups 
defining the active site. Such a search can be manual, but is 
preferably computer assisted. Compounds identified using 



these search methods can be tested in any of the screening 
assays described herein to verity their ability to modulate 
SARP3 activity. 

[0056] Alternatively, these methods can be used to iden- 
tify improved modulating compounds from an already 
known modulating compound or ligand. The composition of 
the known compound can be/ modified and the structural 
effects of the modification can be determined by applying 
the experimental and computer modeling methods described 
above to the new composition. The altered structure is then 
compared to the active site structure of the compound to 
determine if an improved fit or interaction results. In this 
manner, systematic variations in composition, such as by 
varying side groups, can be quickly evaluated to obtain 
modified modulating compounds or ligands with improved 
specificity or activity. 

[0057] Kaui ((1998) Prog. Drug Res. 50:9-105) provides 
a review of modeling techniques for the design of receptor 
tigaufe and drugs. Computer programs that screen and 
graphically depict chemicals are available from companies 
such as Bio Design, Inc. (Pasadena, Calif.), Oxford Molecu- 
lar Design (Oxford, UK), and Hyper cube, Inc. (Cambridge, 
Ontario). 

[0058] Although described above with reference to design 
and generation of compounds which can alter the ability of 
SARP3 to bind its target molecule, e.g., a substrate, one can 
also screen libraries of known compounds, including natural 
products or synthetic chemicals, and biologically active 
materials, including proteins, for compounds which are 
inhibitors or activators. 

[0059] This invention further pertains to novel agents 
identified by the above-described screening assays. Accord- 
ingly, it is within the scope of this invention to further use 
an agent identified as described herein in an appropriate 
animal model, e.g., animal models for obesity, diabetes, 
cachexia, or anorexia. 

[0060] In addition, transgenic animals that express a 
human SARP3 can be used to confirm the in vivo effects of 
a modulator of SARP3 identified by a cell-based or cell-free 
screening assay described herein. Animals of any non- 
human species, including, but not limited to, mice, rats, 
rabbits, guinea pigs, pigs, micro-pigs, goats, and non-human 
primates, e.g., baboons, monkeys, and chimpanzees, may be 
used to generate SARP3 transgenic animals. Alternatively, 
the transgenic animal comprises a cell, or cells, that includes 
a gene which misex presses an endogenous SARP3 ortho- 
logue such that expression b disrupted, e.g., a knockout 
animal. Such animals are also useful as a model for studying 
the disorders which are related to mutated or misexpressed 
SARP3 alleles. 

[0061] Any technique known in the art may be used to 
introduce the human SARP3 transgene into non-human 
animals to produce the founder lines of transgenic animals. 
Such techniques include, but are not limited to, pronuclear 
microinjection (VS. Pat. No. 4,873,191); retrovirus medi- 
ated gene transfer into germ lines (Van der Put ten et al. 
(1985) Proc. NatL Acad. Sd. USA 82:6148-6152); gene 
targeting in embryonic stem cells (Thompson et al. (1989) 
Cell 56:313-321); electroporation of embryos (Lo (1983) 
Mot Celt Biol 3:1803-1814); and sperm-mediated gene 
transfer (Lavitrano el al. (1989) Cell 57:717-723). For a 
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review of such techniques, see Gordon (1989) Transgenic 
Animals, Ittil Rev. CytoL 115:171-229, which ts incorpo- 
rated by reference herein in its entirely. 

[00i2] The invention provides for transgenic animals that 
carry the SARP3 transgene in all their cells, as well as 
animals which carry the transgene in some, but not all their 
cells, i.e., mosaic animals. The transgene may be integrated 
as a single transgene or in concatamers, e.g., bcad-to-bead 
tandems or head-to-tail tandems. The transgene may also be 
selectively introduced into and activated in a particular cell 
type by following, for example, the teaching of Lssko el aJ. 
((1992) Proa Nasi. Acad ScL USA 89: 6232-6236). The 
regulatory sequences required for such a cell-type specific 
activation will depend upon the particular cell type of 
interest and will be apparent to those of skill in the art When 
it is desired that the SARP3 transgene be integrated into the 
chromosomal site of the endogenous SARP3 gene, gene 
targeting is preferred. Briefly, this technique employs vec- 
tors that contain nucleotide sequences homologous to the 
endogenous SARP3 gene and/or sequences flanking the 
gene. The vectors are designed to integrate into the chro- 
mosomal site of the endogenous SARP3 gene, thereby 
disrupting the expression of the endogenous gene. The 
transgene may also be selectively expressed in a particular 
cell type with concomitant inactivation of the endogenous 
SARP3 gene in only that cell type, by following, for 
example, the teaching of Gu el al. ((1994) Science 265: 103- 
106). The regulatory sequences required for such a cell-type 
specific recombination will depend upon the particular cell 
type of interest and will be apparent to those of skill in the 
art. 

[0063] Once founder animals have been generated, stan- 
dard analytical techniques such as Southern blol analysis or 
PCR techniques are used to analyze animal tissues to 
determine whether integration of the transgene has taken 
place. The level of mRN A expression of the transgene in the 
tissues of the founder animals may also be assessed using 
techniques which include, but are not limited to, Northern 
blot analysis of tissue samples obtained from the animal, in 
sim hybridization analysis, and RT-PCR. Samples of SARP3 
gene-expressing tissue, may also be evaluated unmunocy- 
tochemically using antibodies specific for the SARP3 trans- 
gene product. 

[0064] An agent identified as described herein (e.g., a 
SARP3 modulating agent, an anrisense SARP3 nucleic acid 
molecule, a SARP3-spccific antibody, or a SARP3-binding 
partner) can be used in an animal model described above to 
determine the efficacy, toxicity, or side effects of treatment 
with such an agent. Alternatively, an agent identified as 
described herein can be used in an animal model to deter- 
mine the mechanism of action of such an agent. Further- 
more, this invention pertains to uses of novel agents iden- 
tified by the above-described screening assays for treatments 
as described herein. 

[0065] II. Predictive Medicine: 

[0066] The invention also pertains to the field of predictive 
medicine in which diagnostic assays, prognostic assays, and 
monitoring clinical trials are used for prognostic (predictive) 
purposes to thereby treat an individual prophyiacncally. 
Accordingly, one aspect of the invention relates to diagnos- 
tic assays for detecting SARP3 polypeptide and/or nucleic 
acid expression as well as determining SARP3 activity, in 



the context of a biological sample (e.g., blood, serum, cells, 
or tissue) to thereby determine whether an individual is 
afflicted with a disease or disorder, or is at risk of developing 
a disorder, associated with aberrant or unwanted SARP3 
expression or activity. The invention also provides for 
prognostic (or predictive) assays for determining whether an 
individual is at risk of developing a disorder associated with 
SARP3 polypeptide activity or nucleic acid expression. For 
example, mutations in a SARP3 gene can be assayed in a 
biological sample. Such assays can be used for a prognostic 
or predictive purpose to thereby prophylactkally treat an 
individual prior to the onset of a disorder characterized by or 
associated with SARP3 polypeptide activity or nucleic acid 
expression. 

[0067] Another aspect of the invention pertains to moni- 
toring the influence of agents (e.g., drugs, compounds) on 
the expression or activity of SARP3 in clinical trials. 

[0060] These and other agents are described in further 
detail in the following sections. 

[0069] A. Diagnostic Assays For Metabolic Disorders 

[0070] An exemplary method for detecting the presence or 
absence of SARP3 polypeptide or nucleic acid in a biologi- 
cal sample involves obtaining a biological sample from a 
test subject and contacting the biological sample with a 
compound or an agent capable of delecting SARP3 polypep- 
tide or nucleic acid (e.g., mRNA, or genomic DNA) that 
encodes 5ARP3 polypeptide, such that the presence of 
SARP3 polypeptide or nucleic acid is detected in the bio- 
logical sample. In another aspect, the invention provides a 
method for detecting the presence of SARP3 activity in a 
biological sample by contacting the biological sample with 
an agent capable of detecting an indicator of SARP3 activity 
such that the presence of SARP3 activity is detected in the 
biological sample. A preferred agent for detecting SARP3 
mRNA or genomic DNA is a labeled nucleic acid probe 
capable of hybridizing to SARP3 mRNA or genomic DNA. 
The nucleic acid probe can be, for example, the SARP3 
nucleic acid set forth in SEQ ID NO: 1, 3, 4, or 6, or a 
portion thereof, such as an oligonucleotide of at least 15, 30, 
50, 100, 250 or 500 nucleotides, in length and sufficient to 
specifically hybridize under stringent conditions to SARP3 
mRNA or genomic DNA. Other suitable probes for use in 
the diagnostic assays of the invention are described herein. 

[0071] A preferred agent for detecting SARP3 polypeptide 
is an antibody capable of binding to SARP3 polypeptide, 
preferably an antibody with a detectable label. Antibodies 
can be polyclonal, or more preferably, monoclonal. An intact 
antibody, or a fragment thereof (e.g.. Fab or F(ab r ) 2 ) can be 
used. The term "label", with regard to the probe or antibody, 
is intended to encompass direct labeling of the probe or 
antibody by coupling (Le., physically linking) a detectable 
substance to the probe or antibody, as well as indirect 
labeling of the probe or antibody by reactivity with another 
reagent that is directly labeled. Examples of indirect labeling 
include detection of a primary antibody using a fluoresce ntly 
labeled secondary antibody and end-labeling of a DNA 
probe with biotin such that it can be detected with fluores- 
cently labeled streptavidin. 

[0072] The term "biological sample" is intended to include 
tissues, cells and biological fluids isolated from a subject, as 
well as tissues, cells and fluids present within a subject. That 
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is, the detection method of the invention can be used to 
detect SARP3 mRNA, polypeptide, or genomic DNA in a 
biological sample in vitro as well as in vivo. For example, 
in vitro techniques for detection of SARP3 mRNA include 
Northern hybridizations, in situ hybridizations* RT-PCR, 
and laqman analyses. In vitro techniques for detection of 
SARP3 polypeptide include enzyme linked immunosorbent 
assays (ELISAs), western blots* imoranoprecipitations and 
immunofluorescence. In vitro techniques for detection of 
SARP3 genomic DNA include Southern hybridizations. 
Furthermore, in vivo techniques for detection of SARP3 
polypeptide include introducing into a subject a labeled 
*mi-SARtt antibody. For example, the anubody can be 
labeled with a radioactive marker whose presence and 
location in a subject can be detected by standard imaging 
techniques. 

[0073] The invention also provides diagnostic assays for 
identifying the presence or absence of a genetic alteration 
characterised by at least one of: (0 aberrant modification or 
mutation of a gene encoding a SARP3 polypeptide; (ii) 
aberrant expression of a gene encoding a SARP3 polypep- 
tide; (Hi) mis-regulation of the gene; or (tv) aberrant post- 
translations! modification of a SARP3 polypeptide, wherein 
a wild-type form of the gene encodes a polypeptide with a 
SARP3 activity. "Mbexpressioo or aberrant expression", as 
used herein, refers to a non-wild type pattern of gene 
expression, at the RNAor protein level It includes, but is not 
limited to, expression at non-wild type levels (e.g., over or 
under expression); a pattern of expression that differs from 
wild type in terms of the time or stage at which the gene is 
expressed (e.g., increased or decreased expression (as com* 
pared with wild type) at a predetermined developmental 
period or stage); a pattern of expression that differs from 
wild type in terms of decreased expression (as compared 
with wild type) in a predetermined cell type or tissue type; 
a pattern of expression that differs from wild type in terms 
of the splicing size, amino acid sequence, post-transitional 
modification, or biological activity of the expressed 
polypeptide; a pattern of expression that differs from wfld 
type in terms of the effect of an environmental stimulus or 
extracellular stimulus on expression of the gene (e.g^ a 
pattern of increased or decreased expression (as compared 
with wild type) in the presence of an increase or decrease in 
toe strength of the stimulus). 

[04174] In one embodiment, the biological sample contains 
protein molecules from the test subject. Alternatively, the 
biological sample can contain mRNA molecules from the 
test subject or genomic DNA molecules from the test 
subject A preferred biological sample is a serum sample 
isolated by conveational means from a subject. 

[0075] In another embodiment, the methods further 
involve obtaining a control biological sample from a control 
subject, contacting the control sample with a compound or 
agent capable of detecting SARP3 polypeptide, mRNA, or 
genomic DNA, such that the presence of SARP3 polypep- 
tide, mRNA or genomic DNA is detected in the biological 
sample, and comparing the presence of SARP3 polypeptide, 
mRNA or genomic DNA in the control sample with the 
presence of SARP3 polypeptide, mRNA or genomic DNA in 
the test sample. 

[0076] The invention also encompasses kits for detecting 
the presence of SARP3 in a biological sample. For example. 



the kit can comprise a labeled compound or agent capable of 
detecting SARP3 polypeptide or mRNA in a biological 
sample; means for determining the amount of SARP3 in the 
sample; and means for comparing the amount of SARP3 in 
the sample with a standard. The compound or agent can be 
packaged in a suitable container. The kit can further com- 
prise instructions for using the kit to detect SARP3 polypep- 
tide or nucleic acid. 

[0t77] B. Prognostic Assays For Metabolic Disorders 

[0076] The diagnostic methods described herein can fur- 
thermore be utilized to identify subjects having or at risk of 
developing a disease or disorder associated with aberrant or 
unwanted SARP3 expression or activity. As used herein, the 
term "aberrant" includes a SARP3 expression or activity 
which deviates from the wild type SARF3 expression or 
activity. Aberrant expression or activity includes increased 
or decreased expression or activity, as well as expression or 
activity which does not follow the wild type developmental 
pattern of expression or the subcellular pattern of expres- 
sion- For example, aberrant SARP3 expression or activity is 
intended to include the cases in which a mutation in the 
SARP3 gene causes the SARP3 gene to be under-expressed 
or over-expressed and situations in which such mutations 
result in a non-functional SARP3 polypeptide or a polypep- 
tide which does not function in a wild-type fashion, e.g<* a 
polypeptide which does not interact with a SARP3 substrate, 
e.g., Ocatenin, or one which interacts with a non-SARP3 
substrate. As used herein, the terra "unwanted" includes an 
unwanted phenomenon involved in a biological response, 
such as cellular proliferation. For example, the term 
^unwantecT includes a 5ARP3 expression or activity which 
is undesirable in a subject. 

[0079] The assays described herein, such as the preceding 
diagnostic assays or the following assays, can be utilized to 
identify a subject having, or at risk of developing, a disorder 
associated with a misregulatioa in SARP3 polypeptide activ- 
ity or nucleic acid expression, such as a metabolic disorder. 
Alternatively, the prognostic assays can be utilized to iden- 
tify a subject having, or at risk for developing, a disorder 
associated with a misregulauoo in SARP3 polypeptide activ- 
ity or nucleic acid expression, such as a metabolic disorder. 
Thus, the invention provides a method for identifying a 
disease or disorder associated with aberrant or unwanted 
SARP3 expression or activity in which a test sample is 
obtained from a subject and SARP3 polypeptide or nucleic 
acid (e^ mRNA or genomic DNA) is detected, wherein the 
presence of SARP3 polypeptide or nucleic acid is diagnostic 
for a subject having, or at risk of developing, a disease or 
disorder associated with aberrant or unwanted SARP3 
expression or activity. As used herein, a "test sample" refers 
to a biological sample obtained from a subject of interest. 
For example, a test sample can be a biological fluid (e.g., 
serum), cell sample, or tissue. 

[0080] Furthermore, the prognostic assays described 
herein can be used to determine whether a subject can be 
administered an agent (e.g., an activator, inhibitor, peptido- 
mimetic, protein, peptide, nucleic acid, small molecule, or 
other drug candidate) to treat a disease or disorder associated 
with aberrant or unwanted SARP3 expression or activity. 
For example, such methods can be used to determine 
whether a subject can be effectively treated with an agent for 
a metabolic disorder. Thus, the invention provides methods 
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for determining whether a subject can be effectively treated 
with id agent for a disorder associated with aberrant or 
unwanted SARP3 expression or activity in which a lest 
sample is obtained and SARP3 polypeptide or nucleic acid 
expression or activity is detected (e.g^ wherein the abun- 
dance of SARP3 polypeptide or nucleic add expression or 
activity is diagnostic for a subject that can be administered 
the agent to treat a disorder associated with aberrant or 
unwanted SARP3 expression or activity). 

[0081] The methods of the invention can also be used to 
detect genetic alterations in a SARP3 gene, thereby deter- 
mining if a subject with toe altered gene is al risk for a 
disorder characterized by misregulation in SARP3 polypep- 
tide activity or nucleic acid expression, such as a metabolic 
disorder. In preferred embodiments, the methods include 
detecting, in a sample of cells from the subject, the presence 
or absence of a generic alteration characterised by at least 
one of an alteration affecting the integrity of a gene encoding 
a SARP3- poly peptide, or the mis-expression of the SARP3 
gene. For example, such genetic alterations can be detected 
by ascertaining the existence of it least one of: (1) a deletion 
of one or more nucleotides from a SARP3 gene; (2) an 
addition of one or more nucleotides to a SARP3 gene; (3) a 
substitution of one or more nucleotides of a SARP3 gene; (4) 
a chromosomal rearrangement of a SARP3 gene; (5) an 
alteration in the level of a messenger RNA transcript of a 
SARP3 gene; (6) aberrant modification of a SARP3 gene, 
such as of the mcthylation pattern of the genomic DNA; (7) 
the presence of a non-wild type splicing pattern of a mes- 
senger RNA transcript of a SARP3 gene; (8) a non-wild type 
level of a SARP3-polypeptide; (9) allelic loss of a SARP3 
gene; and (10) inappropriate post-translational modification 
of a SARP3 polypeptide. As described herein, there are a 
large number of assays known in the art which can be used 
for detecting alterations in a 5ARP3 gene. A preferred 
biological sample is a tissue or serum sample isolated, e.g., 
by conventional means, from a subject. 

[0082] In certain embodiments, detection of the alteration 
involves the use of a probe/primer in a polymerase chain 
reaction (PCR) (see, e.g., U.S. Pat. Nos. 4,683,195 and 
4,683,202). such as anchor PCR or RACE PCR, or, alter- 
natively, in a ligation chain reaction (LCR) (see, e.g- 
Landegran et al. (1988) Science 241:1077-1080; and Naka- 
zawa et a I. (1994) Prix. NatL Acad. Set USA 91:360-364), 
the latter of which can be particularly useful for detecting 
point mutations in the SARP3 gene (see Abravaya et al. 
(1995) Nucleic Adds Res 0.23:675-682). This method can 
include the steps of collecting a sample of cells from a 
subject, isolating nucleic acid (e.g., genomic, mRNA or 
both) from the cells of the sample, contacting the nucleic 
acid sample with one or more primers which specifically 
hybridize to a SARP3 gene under conditions such that 
hybridization and amplification of the SARP3 gene (if 
present) occurs, and detecting the presence or absence of an 
amplification product, or detecting the size of the amplifi- 
cation product and comparing the length to a control sample. 
PCR and/or LCR sensitivity can be enhanced by use of a 
preliminary amplification step in conjunction with any of the 
techniques used for detecting mutations described herein. 

[0083] Alternative amplification methods include: self 
sustained sequence replication (Guatelli, J. C. et al., (1990) 
Proc NatL Acad. ScL USA 87:1874-1878), transcriptional 
amplification system (Kwoh, D. Y. et al., (1989) Proc Nail 



Acad. ScL USA 86:1173-1177), Q-Beta Rephcasc (Lizardi, 
P. M. et al. (1988) Bio-Technology 6:1197), or any other 
nucleic acid amplification method, followed by the detection 
of the amplified molecules using techniques well known to 
those of skill in the art. These detection schemes are espe- 
cially useful for (he detection of nucleic acid molecules if 
such molecules are present in very low numbers. 

[0084) In an alternative embodiment, mutations in a 
SARP3 gene from a sample cell can be identified by 
alterations in restriction enzyme cleavage patterns. For 
example, sample and control DNA are isolated, optionally 
amplified, then digested with one or more restriction endo- 
auc leases. Fragment length sizes are determined by gel 
electrophoresis and compared. Differences in fragment 
length sizes between sample and control DNA indicate 
mutations in me sample DNA. Moreover, the use of 
sequence specific ribozy mes (see, for example, VS. Pat. No. 
5,498,531) can be used to score for the presence of specific 
mutations by development or loss of a ribozy me cleavage 
site. 

[0085] In other embodiments* generic mutations in S ARP3 
can be identified by hybridizing a sample and control nucleic 
acids, e.g^ DNA or RNA, to high density arrays containing 
hundreds or thousands of oligonucleotides probes (Cranio, 
M. T. et al. (1996) Human Mutation 7: 244-255; Kozal, M. 
J. et al (1996) Nature Medicine 2: 753-759)l For example, 
genetic mutations in SARP3 can be identified in two dimen- 
sional arrays containing light-generated DNA probes as 
described in Cronin, M. T. et al supra. Briefly, a first 
hybridization array of probes can be used to scan through 
long stretches of DNA in a sample and control to identify 
base changes between the sequences by making linear arrays 
of sequential overlapping probes. This step allows the iden- 
tification of point mutations. This step is followed by a 
second hybridization array that allows the characterization 
of specific mutations by using smaller, specialized probe 
arrays complementary to all variants or mutations detected. 
Each mutation array is composed of parallel probe sets, one 
complementary to the wild-type gene and the other comple- 
mentary to the mutant gene. 

[0086] In yet another embodiment, any of a variety of 
sequencing reactions known in the art can be used to directly 
sequence the SARP3 gene and detect mutations by compar- 
ing the sequence of the sample SARP3 with the correspond- 
ing wild-type (control) sequence. Examples of sequencing 
reactions include those based on techniques developed by 
Maxam and Gifcert ((1977) Proc NatL Acad ScL USA 
74:560) or Sanger ((1977) Proc NatL Acad ScL USA 
74:5463). It is also contemplated that any of a variety of 
automated sequencing procedures can be utilized when 
performing the diagnostic assays ((1995) Biotecfmiques 
19:448), including sequencing by mass spectrometry (sec, 
e.g., PCT Publication No. WO 94/16101; Cohen et al. 
(1996) Adv. Chromatogr 36:127-162; and Gritfio et al. 
(IMS) AppL Biochem. BiotechnoL 38:147-159). 

[0087] Other methods for detecting mutations in the 
SARP3 gene include methods in which protection from 
cleavage agents is used to detect mismatched bases in 
RNA/RNA or RNA/DNA beteroduplexes (Myers et al. 
(1985) Science 230:1242). In general, the art technique of 
'mismatch cleavage" starts by providing beteroduplexes of 
formed by hybridizing (labeled) RNA or DNA containing 
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the wild-type SARP3 sequence with potentially mutant 
RNA or DNA obtained from a tissue sample. The double- 
stranded duplexes are treated with an agent which cleaves 
single -stranded regions of (he duplex such as which will 
exist due to basepair mismatches between the control and 
sample strands. For instance, RNA/DNA duplexes can be 
treated with RNase and DKA/DNA hybrids treated with SI 
nuclease to enzymatkally digest the mismatched regions. In 
other embodiments, either DNA/DNA or RNA/DNA 
duplexes can be treated with hydroxylamine or osmium 
letroxide and with piperidine in order to digest mismatched 
regions. After digestioo of the mismatched regions, the 
resulting material is then separated by size on denaturing 
poryacrytamide gets to determine the site of mutation. See, 
for example, Cotton el a! (1988) Proa Natl Acad Sci USA 
85:4397; Saleeba et aL (1992) Methods Enzymoi. 217:286- 
295. In a preferred embodiment, the control DNA or RNA 
can be labeled for detection. 

[0088] In still another embodiment, the mismatch cleav- 
age reaction employs one or more proteins thai recognize 
mismatched base pairs in double-stranded DNA (so called 
"DNA mismatch repair" enzymes) in defined systems for 
detecting and mapping point mutations in SARP3 cDNAs 
obtained from samples of cells. For example, the mutY 
enzyme of E. colt cleaves A at G/A mismatches and the 
thymidine DNA gly cosy Use from HeLa cells cleaves T at 
G/T mismatches (Hsu et al. (1994) Carcinogenesis 15:1657- 
1662). According to an exemplary embodiment, a probe 
based on a SARP3 sequence* e.g., a wild-type SARP3 
sequence, is hybridized to a cDNA or other DNA product 
from a test cell(s). The duplex is treated with a DNA 
mismatch repair enzyme, and the cleavage products, if any, 
can be detected from electrophoresis protocols or the like. 
See, for example, US. Pat. No. 5,459,039. 

[0089] In other embodiments, alterations in electro- 
p ho retic mobility will be used to identify mutations in 
SARP3 genes. For example, single strand conformation 
polymorphism (SSCP) may be used to detect differences in 
clectropboretic mobility between mutant and wild type 
nuclek acids (Orita et al. (1989) Proc Nail Acad Set USA: 
86:2766, see also Cotton (1993) Mutat. Res. 285:125-144; 
and Hayashi (1992) Genet Anal Tech. Appl 9:73-79). 
Single-stranded DNA fragments of sample and control 
SARP3 nucleic acids will be denatured and allowed to 
rc nature. The secondary structure of single-stranded nucleic 
acids varies according to sequence, the resulting alteration in 
efectrophoretic mobility enables the detection of even a 
single base change. The DNA fragments may be labeled or 
detected with labeled probes. The sensitivity of the assay 
may be enhanced by using RNA (rather than DNA), in 
which (be secondary structure is more sensitive to a change 
in sequence. In a preferred embodiment, the subject method 
utilizes hctcroduptex analysis to separate double stranded 
heteroduplex molecules on the basis of changes in electro- 
phorelic mobility (Keen et al. (1991) Trends Genet 7:5). 

[0090] In yet another embodiment the movement of 
mutant or wild-type fragments in poryacrylamide gels con- 
taining a gradient of denaturani is assayed using denaturing 
gradient gel electrophoresis (DOOE) (Myers et aL (1985) 
Nature 313:495). When DGGE is used as the method of 
analysis, DNA will be modified to insure chat it does not 
completely denature, for example, by adding a GC clamp of 
approximately 40 bp of high-melting GC-rich DNA by PCR. 



In a further embodiment, a temperature gradient is used in 
place of a denaturing gradient to identify differences in the 
mobility of control and sample DNA (Rosenbaum and 
Reissner (1987) Biophys Chem 265:12753). 

[0091] Examples of other techniques for detecting point 
mutations include, but . are not limited to. selective oligo- 
nucleotide hybridization, selective amplification, or selec- 
tive primer extension. For example, oligonucleotide primers 
may be prepared in which the known mutation is placed 
centrally and then hybridized to target DNA under condi- 
tions' which permit hybridization only if a perfect match is 
found (Saflri et aL (1986) Natum 324:163); Sailri et al. 
(1989) Proc Nasi Acad Sri USA 86:6230). Such alkie 
specific oligonucleotides are hybridized to PCR amplified 
target DNA or a number of different mutations when the 
oligonucleotides are attached to the hybridizing membrane 
and hybridized with labeled target DNA 

[0092] Alternatively, alkie specific amplification technol- 
ogy which depends on selective PCR amplification may be 
used in conjunction with the instant invention, Oligonucle- 
otides used as primers for specific amplification may carry 
the mutation of interest in the center of the rookcuk (so that 
amplification depends on differential hybridization) (Gibbs 
et al. (1989) Nucleic Acids Res. 17:2437-2448) or at the 
extreme 3' end of one primer where, under appropriate 
conditions, mismatch can prevent, or reduce polymerase 
extension (Prossner (1993) Tibtecb 11:238). In addition, it 
may be desirabk to introduce a novel restriction site in the 
region of the mutation to create cleavage -based detection 
(Gasparini et aL (1992) MoL Cell Probes 6:1). It is antici- 
pated that in certain embodiments amplification may also be 
performed using Taq ligase for amplification (Barany (1991) 
Proc. Natl Acad. Sci USA 88:189). In such cases, ligation 
will occur only if there is a perfect match at the y end of the 
5' sequence making ii possible to detect the presence of a 
known mutation at a specific site by looking for the presence 
or absence of amplification. 

[0093] The methods described herein may be performed, 
for example, by utilizing pre-packaged diagnostic kits com- 
prising at least one probe nucleic acid or antibody reagent 
described herein, which may be conveniently used, e.g., in 
clinical setting lo diagnose patients exhibiting symptoms or 
family history of a metabolic disease or illness involving a 
SARP3 gene. 

[0094] Furthermore, any cell type or tissue in which 
SARP3 is expressed may be utilized in the prognostic assays 
described herein. 

[0095] C. Monitoring of Effects During Clinical Trials 

[0096] Monitoring the influence of agents (e.g., drugs) on 
the expression or activity of a SARP3 polypeptide (e.g., the 
modulation of an enzymatic or catalytic activity) can be 
appbed not only in basic drug screening, but also in clinical 
trials. For example, the effectiveness of an agent determined 
by a screening assay as described herein to increase SARP3 
gene expression, polypeptide levels, or upregulate SARP3 
activity, can be monitored in clinical trials of subjects 
exhibiting decreased SARP3 gene expression, polypeptide 
levels, or downregulaied SARP3 activity. Alternatively, the 
effectiveness of an agent determined by a screening assay to 
decrease SARP3 gene expression, polypeptide kvels, or 
down regulate SARP3 activity, can be monitored in clinical 
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(rials of subjects exhibiting increased SARP3 gene expres- 
sion, polypeptide levels, ot uprcgulated SARP3 activity. In 
such clinical trials, the expression or activity of a SARP3 
gene, and preferably, other genes that have been implicated 
in. for example, a SARP3- associated disorder, e.g., a meta- 
bolic disease or disorder, can be used as a u read out" or 
markers of Che pheootypc of a particular cell. 

[0097] For example, and not by way of limitation, genes, 
including SARP3, that ace modulated in cells by treatment 
with an agent (e.g., compound, drug or small moiecuk) 
which modulates SARP3 activity (e.g., identified in a 
screening assay as described herein) can be identified. Thus, 
to study the effect of agents on metabolic disorders, for 
example, in a clinical trial, ccDs can be isolated and RNA 
prepared and analyzed for the levels of expression of SARP3 
and other genes implicated in the metabolic disorder, respec- 
tively. The levels of gene expression (e*g^ a gene expression 
pattern) can be quantified by northern Mot analysis or 
RT-PCR, as described herein, or alternatively by measuring 
the amount of polypeptide produced, by one of the methods 
as described herein, or by measuring the levels or activity of 
SARP3 or other genes. In this way, the gene expression 
pattern can serve as a marker, indicative of the physiological 
response of the cells to the agent. Accordingly, this response 
state may be determined before, and at various points during 
treatment of the individual with the agent. 

[0t98] In a preferred embodiment, the invention provides 
a method for monitoring the effectiveness of treatment of a 
subject with an agent (e.g., an agonist, antagonist, peptido- 
mimetic, protein, peptide, nucleic acid, small moiecuk, or 
other drug candidate identified by the screening assays 
described herein) including the steps of: (i) obtaining a 
prc-administration sample from a subject prior to adminis- 
tration of the agent; (ii) detecting the level of expression of 
a SARP3 polypeptide, mRNA, or genomic DNA in the 
pre administration sample; (iii) obtaining one or more post- 
administration samples from the subject; (iv) detecting the 
level of expression or activity of the SARP3 polypeptide, 
mRNA, or genomic DNA in the post-administration 
samples; (v) comparing the level of expression or activity of 
the SARP3 polypeptide, mRNA, or genomic ONA in the 
pre-admio istration sample with the SARP3 polypeptide, 
mRNA, or genomic DNA in the post administration sample 
or samples; and (vi) altering the administration of the agent 
to the subject accordingly. For example, increased admin- 
istration of the agent may be desirable to increase the 
expression or activity of SARP3 to higher levels than 
detected, i.e., to increase the effectiveness of the agent 
Alternatively, decreased administration of the agent may be 
desirable to decrease expression or activity of SARP3 to 
lower levels than detected, Le. to decrease toe effectiveness 
of the agent. According to such an embodiment* SARP3 
expression or activity may be used as an indicator of the 
effectiveness of an agent, even in the absence of an observ- 
able phenotypic response. 

[0099] D. Electronic Apparatus Readable Media and 
Arrays 

[0100] Electronic apparatus readable media comprising 
SARP3 sequence information is also provided. As used 
herein, "SARP3 sequence information" refers to any nucle- 
otide and/or amino acid sequence information particular to 
the SARP3 molecules of the invention, including but not 



limited to full-length nucleotide and/or amino acid 
sequences, partial nucleotide and/or amino acid sequences, 
polymorphic sequences including single nucleotide poly- 
morphisms (SNfH), epitope sequences, and the like. More- 
over, information "related to" said SARP3 sequence infor- 
mation includes detection of the presence or absence of a 
sequence (e.g., detection of expression of a sequence, frag- 
ment, polymorphism, etc.), determination of the level of a 
sequence (e.g., detection of a level of expression, for 
example, a quantitative detection), detection of a reactivity 
lo a sequence (e.g., detection of protein expression and/or 
levels, for example, using a sequence-specific antibody), and 
the like. As used herein, "electronic apparatus readable 
media" refers to any suitable medium for storing, holding or 
containing data or information that can be read and accessed 
directly by an electronic apparatus. Such media can include, 
but are not limited to: magnetic storage media, such as 
floppy discs, hard disc storage medium, and magnetic tape; 
optical storage media such as compact disc; electronic 
storage media such as RAM, ROM, EPROM, EEPROM and 
the like; general hard disks and hybrids of these categories 
such as magnetic/optical storage media. The medium is 
adapted or configured for having recorded thereon SARP3 
sequence information of the invention. 

[0101] As used herein, the term "electronic apparatus" is 
intended to include any suitable computing or processing 
apparatus or other device configured or adapted for storing 
data or information. Examples of electronic apparatus suit- 
able for use with the invention include stand-alone comput- 
ing apparatus; networks, including a local area network 
(LAN), a wide area network (WAN) Internet, Intranet, and 
Extranet; electronic appliances such as a personal digital 
assistants (PDAsX ceJhilar phone, pager and the like; and 
local and distributed processing systems. 

[0102] As used herein, "recorded" refers to a process for 
storing or encoding information on the electronic apparatus 
readable medium. Those skilled in the art can readily adopt 
any of the presently known methods for recording informa- 
tion on known media to generate manufactures comprising 
the SARP3 sequence information. 

[0103] A variety of software programs and formats can be 
used to store the sequence information on the electronic 
apparatus readable medium. For example, the sequence 
information can be represented in a word processing text 
file, formatted in commercially-available software such as 
WordPerfect and Microsoft Vrt>rd, or represented in the form 
of an ASCII file, stored in a database application, such as 
DB2, Sybase, Oracle, or the like, as well as in other forms. 
Any number of dataprocessor structuring formats (e.g., text 
file or database) may be employed in order to obtain or 
create a medium having recorded thereon the SARP3 
sequence information. 

[0104] By providing SARP3 sequence information in 
readable form, one can routinely access the sequence infor- 
mation for a variety of purposes. For example, one skilled in 
the art can use the sequence information in readable form to 
compare a target sequence or target structural motif with the 
sequence information stored within the data storage means. 
Search means are used to identify fragments or regions of 
the sequences of the invention which match a particular 
target sequence or target motif. 

[0105] The invention therefore provides a medium for 
holding instructions for performing a method for dc term in* 
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iflg whether a subject has a SARP3-associa»ed, e.g., a 
metabolic, disease or disorder or a pre-disposition to a 
SARP3*associatedL e.g., a metabolic disease or disorder, 
wherein the method comprises the steps of determining 
SARP3 sequeoce informatioo associated with the subject 
aod based oo the SARP3 sequence informatioo, determining 
whether the subject has a SARP3- associated disease or 
disorder or a pre -disposition to a SARP3-associated disease 
or disorder and/or recommending a partkuJar treatment for 
the disease, disorder or pre -disease condition. 

[•106] The invention further provides in an electronic 
system and/or in a network, a method for determining 
whether a subject has a SAAP3-associatcd, e.g., a metabolic, 
disease or disorder or a pre-disposition to a disease associ- 
ated with a SARP3, wherein the method comprises the steps 
of determining SARP3 sequence information associated 
with the subject, aod based on the SARP3 sequence infor- 
matioo, determining whether the subject has a SAR PS- 
associated disease or disorder or a pre -disposition lb a 
SARP3- associated disease or disorder, and/or recommend- 
ing a particular treatment for the disease, disorder or pre* 
disease conditioo. The method may further comprise the step 
of receiving phenotypic information associated with the 
subject ancVor acquiring from a network phenotypic infor- 
mation associated with the subject. 

[0107] The invention also provides in a network, a method 
for determining whether a subject has a SARP3*associatcd, 
e.g., a metabolic, disease or disorder or a pre -disposition to 
a SARP3- associated disease or disorder associated with 
SARP3, said method comprising the steps of receiving 
SARP3 sequence information from the subject and/or infor- 
mation related thereto, receiving phenotypic information 
associated with the subject, acquiring information from the 
network corresponding to SARP3 and/or a SARP3-associ- 
ated disease or disorder, and based on one or more of the 
phenotypic information, the SARP3 information (e.g., 
sequeoce informatioo and/or information related thereto), 
and the acquired information, determining whether the sub- 
ject has a SARPS-associated disease or disorder or a pre- 
disposition to a SARP3- associated disease or disorder. The 
method may further comprise the step of recommending a 
particular treatment for the disease, disorder or pre-disease 
condition. 

[0)08] The invention also provides a business method for 
determining whether a subject has a SARP3- associated, e.g^ 
a metabolic, disease or disorder or a pre-disposition fo a 
SARP3- associated disease or disorder, said method com- 
prising the steps of receiving information related to SARP3 
(e.g., sequence information and/or information related 
thereto), receiving pbenocypic information associated with 
the subject, acquiring information from the network related 
to SARP3 and/or related to a SARP3 -associated disease or 
disorder, and based on one or more of the phenotypic 
information, the SARP3 information, and the acquired infor- 
mation, determining whether the subject has a SARP3- 
associated disease or disorder or a pre-disposition to a 
SARP3- associated disease or disorder. The method may 
further comprise the step of recommending a particular 
treatment for the disease, disorder or pre-disease condition. 

[0109] The invention also includes an array comprising a 
SARP3 sequence of the invention. The array can be used to 
assay expression of one or more genes in the array, In one 



embodiment, the array can be used to assay gene expression 
in a tissue to ascertain tissue specificity of genes in the array. 
In this manner, up to about 7600 genes can be simulta- 
neously assayed for expression, one of which can be 
SARP3. This allows a profile to be developed showing a 
battery of genes specifically expressed in one or more 
tissues. 

[tilt] In addition to such qualitative determination, the 
invention allows the quantitation of gene expression. Thus, 
not only tissue specificity, but also the level of expression of 
a battery of genes in the tissue is ascertainable. Thus, genes 
can be grouped on the basis of their tissue expression per se 
and level of expression in mat tissue. This is useful, for 
example, in ascertaining the relationship of gene expression 
between or among tissues. Thus, one tissue can be perturbed 
and the effect on gene expression in a second tissue can be 
determined. In this context, the effect of one cell type on 
another cell type in response to a biological stimulus can be 
determined. Such a determination is useful, for example, for 
determining the effect of cell-cell interactions at the level of 
gene expression. If an agent is administered therapeutically 
to treat one cell type but has an undesirable effect on another 
cell type, the invention provides an assay to determine the 
molecular basis of the undesirable effect and thus provides 
the opportunity to co-administer a counteracting agent or 
otherwise treat the undesired effect. Similarly, even within a 
single cell type, undesirable biological effects can be deter- 
mined at the molecular level. Thus, the effects of an agent on 
expression of other than the target gene can be ascertained 
and counteracted. 

[0111] m another embodiment, the array can be used to 
monitor the time course of expression of one or more genes 
in the array. This can occur in various biological contexts, as 
disclosed herein, for example development of a SARP3- 
associated, e.g., a metabolic, disease or disorder, progression 
of SARP3- associated disease or disorder, and processes, 
such a cellular transformation associated with the SARP3- 
associated disease or disorder. 

[0112] The array is also useful for ascertaining the effect 
of the expression of a gene on the expression of other genes 
in the same cell or in different cells (eg., ascertaining the 
effect of SARP3 expression on the expression of other 
genes). This provides, for example, for a selection of alter- 
nate molecular targets for therapeutic intervention if the 
ultimate or downstream target cannot be regulated. 

[0113] The array is a bo useful for ascertaining differential 
expression patterns of one or more genes in normal and 
abnormal cells. This provides a battery of genes (e.g., 
including SARP3) that could serve as a molecular target for 
diagnosis or therapeutic intervention. 

[0114] ID. Methods of Treatment of Subjects Suffering 
from Metabolic Disorders: 

[0115] . The invention provides for both prophylactic and 
therapeutic methods of treating a subject at risk of (or 
susceptible to) a disorder or having a disorder associated 
with aberrant or unwanted SARP3 expression or activity, 
e.g. a metabolic disorder such as obesity or diabetes. With 
regard to both prophylactic and therapeutic methods of 
treatment, such treatments may be specifically tailored or 
modified, based oo knowledge obtained from the field of 
pharmacogenomics. ~ Pha rma coge oom ics*\ as used herein. 
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refers to the application of genomics technologies such is 
gene sequencing, statistical genetics, and gene expression 
analysis to drugs in clinical development and on the market 
More specifically, the term refers the study oC how a 
patient's genes determine his or her response to a drug (e.g., 
a patient's "drug response pbenotype", or "drug response 
genotype")- Thus, another aspect of the invention provides 
methods for tailoring an individual's prophylactic or thera- 
peutic treatment with either the SARP3 molecules of the 
invention or SARP3 modulators according to that individu- 
al's drug response genotype* ftiarmacoge oomics allows a 
clinician or physician to target prophylactic or therapeutic 
treatments to patients who will most benefit from the treat* 
meat and to avoid treatment of patients who will experience 
toxic drug-related side effects. 

[01 W] Treatment is defined as the application or admin- 
istration of a therapeutic agent to a patient, or application or 
administration of a therapeutic agent to an isolated tissue or 
cell line from a patient, who has a disease* a symptom of 
disease or a predisposition toward a disease, with the pur- 
pose to cure, heal, alleviate, relieve, alter, remedy, amelio- 
rate, improve or affect the disease, the symptoms of disease 
or the predisposition toward disease. 

[0117] A therapeutic agent includes, but is not limited to, 
small molecules, peptides, antibodies, ribozymes and anti- 
sense oligonucleotides. 

[0118] A, Prophylactic Methods 

[0119] In one aspect, the invention provides a method for 
preventing in a subject, a disease or condition associated 
with an aberrant or unwanted SARP3 expression or activity, 
by administering to the subject a SARP3 or an agent which 
modulates SARP3 expression or at least one SARP3 activity. 
Subjects at risk for a disease which is caused or contributed 
to by aberrant or unwanted SARP3 expression or activity 
can be identified by, for example, any or a combination of 
diagnostic or prognostic assays as described herein. Admin- 
istration of a prophylactic agent can occur prior to the 
manifestation of symptoms characteristic of the SARP3 
aberrancy, such that a disease or disorder is prevented or, 
alternatively, delayed in its progression. Depending on the 
type of SARP3 aberrancy, for example, a SARP3 molecule, 
SARP3 agonist or SARP3 antagonist agent can be used for 
treating the subject. The appropriate agent can be deter- 
mined based on screening assays described herein. 

[0120] B. Therapeutic Methods 

[0121] The SARP3 nucleic acid molecules, fragments of 
SARP3 polypeptides, and anti-SARP3 antibodies (also 
referred to herein as "active compounds") of the invention 
can be incorporated into pharmaceutical compositions suit- 
able for administration. Such compositions typically com- 
prise the nucleic acid molecule, polypeptide, or antibody and 
a pharmaceuticalty acceptable carrier. As used herein the 
language "pharmaceulically acceptable carrier" is intended 
to include any and all solvents dispersion media, coatings, 
antibacterial and antifungal agents, isotonic and absorption 
delaying agents, and the like, compatible with pharmaceu- 
tical administration. The use of such media and agents for 
pharmaceutical^ active substances is well known in the art. 
Except insofar as any conventional media or agent is incom- 
patible with the active compound, use thereof in the com- 
positions is contemplated. Supplementary active compounds 
can also be incorporated into the compositions. 



[0122] A pharmaceutical composition of the invention is 
formulated to be compatible with its intended route of 
administration. Examples of routes of administration include 
parenteral, eg., intravenous, intradermal, subcutaneous, oral 
(e.g., inhalation), transdermal (topical), traosmucosal, and 
rectal administration. Solutions or suspensions used for 
parenteral, intradermal, or subcutaneous application can 
include the following components: a sterile diluent such as 
water for injection, saline solution, fixed oils, polyethylene 
glycols, glycerine, propylene glycol or other synthetic sol- 
vents; antibacterial agents such as benzyl alcohol or methyl 
parabens; antioxidants such as ascorbic acid or sodium 
bisulfite; chelating agents such as ethylenediaminctetraace- 
tic acid; buffers such as acetates, citrates or phosphates and 
agents for the adjustment of tonicity such as sodium chloride 
or dextrose. pH can be adjusted with acids or bases, such as 
hydrochloric acid or sod rum hydroxide. The parenteral 
preparation can be enclosed in ampoules, disposable 
syringes or multiple dose vials made of glass or plastic. 

[0123] Pharmaceutical compositions suitable for inject- 
able use include sterile aqueous solutions (where water 
soluble) or dispersions and sterile powders for the extem- 
poraneous preparation of sterile injectable solutions or dis- 
persion. For intravenous administration, suitable carriers 
include physiological saline, bacteriostatic water, Cremo- 
phor EL™ (BASF, Parsippany, NJ.) or phosphate buffered 
saline (PBS). In all cases, the composition must be sterile 
and should be fluid to the extent that easy syringabtlity 
exists. It must be stable under the conditions of manufacture 
and storage and must be preserved against the contaminating 
action of microorganisms such as bacteria and fungi. The 
carrier can be a solvent or dispersion medium containing, for 
example, water* ethanol, polyol (for example, glycerol, 
propylene glycol, and liquid polyetheylene glycol, and the 
like), and suitable mixtures thereof. The proper fluidity can 
be maintained, for example, by the use of a coating such as 
lecithin, by the maintenance of the required particle size in 
the case of dispersion and by the use of surfactants. Pre- 
vention of the action of microorganisms can be achieved by 
various antibacterial and antifungal agents, for example, 
parabens, chlorobuUnol, phenol, ascorbic acid, mimerosal, 
and the like. In many cases, it will be preferable to include 
isotonic agents, for example, sugars, poly ale© bo Is such as 
mauitol, sorbitol, sodium chloride in (he composition. Pro- 
longed absorption of the injectable compositions can be 
brought about by including in the composition an agent 
which delays absorption, for example, , aluminum 
monostearate and gelatin. C 

[0124] Sterile injectable solutions can be prepared by 
incorporating the active compound (e.g., a fragment of a 
SARP3 polypeptide or an anti-SARP3 antibody) in the 
required amount in an appropriate solvent with one or a 
combination of ingredients enumerated above, as required, 
followed by filtered sterilization. Generally, dispersions are 
prepared by incorporating the active compound into a sterile 
vehicle which contains a basic dispersion medium and the 
required other ingredients from those enumerated above. In 
the case of sterile powders for the preparation of sterile 
injectable solutions, the preferred methods of preparation 
are vacuum drying and freeze -drying which yields a powder 
of the active ingredient phis any additional desired ingredi- 
ent from a previously sterile-filtered solution thereof. 
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[0125] Oral compositions generally include an inert dilu- 
ent or an edible carrier. They can be enclosed in gelatin 
capsules or compressed into tablets. For the purpose of oral 
therapeutic administration, the active compound can be 
incorporated with excipients and used in the form of tablets, 
troches, or capsules. Oral compositions can also be prepared 
using a fluid carrier for use as a mouthwash, wherein the 
compouod in the fluid carrier is applied orally and swished 
and expectorated or swallowed. Pharmaceutically compat- 
ible binding agents, and/oc adjuvant materials can be 
included as part of the composition. The tablets, pills, 
capsules, troches and the like can contain any of the fol- 
lowing ingredients, or compounds of a similar nature: a 
binder such as macrocrystalline cellulose, gum tragacanth or 
gelatin; an excipient such as starch or lactose, a disintegrat- 
ing agent such as algink acid, Primogel, or corn starch; a 
lubricant such as magnesium stearate or Ste rotes; a glidant 
such as colloidal silicon dioxide; a sweetening agent such as 
sucrose or saccharin; or a flavoring agent such as pepper* 
mint, methyl salicylate, or orange flavoring. 

[0126] For administration by inhalation, the compounds 
are delivered in the form of an aerosol spray from pressured 
container or dispenser which contains a suitable propcllant, 
e.g., a gas such as carbon dioxide, or a nebulizer. 

[0127] For transmucosal or transdermal administration, 
penetrants appropriate to the barrier to be permeated are 
used in the formulation. Such penetrants are generally 
known in the art, and include, for example, for transmucosal 
administration, detergents, bile salts, and fusidk acid derive* 
lives. Transmucosal administration can be accomplished 
through the use of nasal sprays or suppositories. For trans- 
dermal administration, the active compounds are formulated 
into ointments, salves, gels, or creams as generally known in 
the art. 

. [0128] The compounds can also be prepared in the form of 
suppositories (e.g., with conventional suppository bases 
such as cocoa butter and other glycerides) or retention 
enemas for rectal delivery. 

[0129] In one embodiment, the active compounds are 
prepared with carriers that will protect the compound against 
rapid elimination from the body, such as a controlled release 
formulation, including implants and microencapsulated 
delivery systems. Biodegradable, biocompatible polymers 
can be used, such as ethylene vinyl acetate, poly anhydrides, 
polyglycolic acid, collagen, polyorthoesters, and polylactic 
acid Methods for preparation of such formulations will be 
apparent to those skilled in the art. The materials can also be 
obtained commercially from Alza Corporation (Palo Alto, 
Ciltf.) and Aikerroes (Cambridge Mass.). liposomal sus- 
pensions (including liposomes targeted to infected cells with 
monoclonal antibodies to viral antigens) can also be used as 
pharmaceutically acceptable carriers. These can be prepared 
according to methods known to those skilled in the art, for 
example, as described in U.S. Pat. No. 4,522^11. 

[0130] It is especially advantageous to formulate oral or 
parenteral compositions in "dosage unit form" for ease of 
administration and uniformity of dosage. "Dosage unit 
form", as used herein refers to physically discrete units 
suited as unitary dosages for the subject to be treated; each 
unit containing a predetermined quantity of active com- 
pound calculated to produce the desired therapeutic effect in 
association with the required pharmaceutical carrier The 



specification for the dosage unit forms of the invention are 
dictated by and directly dependent on the unique character* 
tstics of the active compound and the particular therapeutic 
effect to be achieved, and the limitations inherent in the art 
of compounding such an active compound for the treatment 
of individuals. 

[0131] Toxicity and therapeutic efficacy of such com- 
pounds can be determined by standard pharmaceutical pro* 
cedures in cell cultures or experimental animals, e.g., for 
determining the LD50 (the dose lethal to 50% of the 
population) and the ED 50 (the dose therapeutically effective 
in 50% of the population). The dose ratio between toxic and 
therapeutic effects is the therapeutic index and it can be 
expressed as the ratio LD50/ED50. Compounds which 
exhibit large therapeutic indices are preferred. While com- 
pounds that exhibit toxic side effects may be used, care 
should be taken to design a delivery system that targets such 
compounds to the site of affected tissue in order to minimize 
potential damage to uninfected cells and, thereby, reduce 
side effects. 

[0132] The data obtained from the cell culture assays and 
animal studies can be used in formulating a range of dosage 
for use in humans. The dosage of such compounds lies 
preferably within a range of circulating concentrations that 
include the ED50 with little or no toxicity. The dosage may 
vary within this range depending upon the dosage form 
employed and the route of administration utilized. For any 
compound used in the method of the invention, the thera- 
peutically effective dose can be estimated initially from cell 
culture assays. A dose may be formulated in animal models 
to achieve a circulating plasma concentration range that 
includes the IC50 (Lc., the concentration of the test com- 
pound which achieves a half-maximal inhibition of symp- 
toms) as determined in cell culture. Such information can be 
used to more accurately determine useful doses in humans. 
Levels in plasma may be measured, for example, by high 
performance liquid chromatography. 

[0133] As defined herein, a therapeutically effective 
amount of polypeptide (i.e., an effective dosage) ranges from 
about 0.001 to 30 mg/kg body weight, preferably about 0.01 
to 25 mg/kg body weight, more preferably about 0.1 to 20 
mg/kg body weight, and even more preferably about 1 to 10 
mg/kg, 2 to 9 mg/kg, 3 to S mg/kg, 4 to 7 mg/kg, or 5 to 6 
mg/kg body weight. The skilled artisan will appreciate that 
certain factors may influence the dosage required to effec- 
tively treat a subject, including but not limited to the severity 
of the disease or disorder, previous treatments, the general 
health and/or age of the subject, and other diseases present. 
Moreover, treatment of a subject with a therapeutically 
effective amount of a polypeptide or antibody can include a 
single treatment or, preferably, can include a series of 
treatments. 

[0134] In a preferred example, a subject is treated with 
antibody or polypeptide in the range of between about 0.1 to 
20 mg/kg body weight, one time per week for between about 
1 to 10 weeks, preferably between 2 to 8 weeks, more 
preferably between about 3 to 7 weeks, and even more 
preferably for about 4, 5, or 6 weeks. It will also be 
appreciated that the effective dosage of antibody or polypep- 
tide used for treatment may increase or decrease over the 
course of a particular treatment. Changes in dosage may 
result and become apparent from the results of diagnostic 
assays as described herein. 
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[0135) The invention encompasses agents which modulate 
expression or activity. An agent may. Cor example, be a small 
molecule. For example, such small molecules include, but 
are not limited to, peptides, peptido mime tics, amino acids, 
amino acid analogs, polynucleotides, polynucleotide ana* 
logs, nucleotides, nucleotide analogs, organic or inorganic 
compounds (i.e., including heteroorganic and organometal- 
lie compouncfe) having a molecular weight less than about 
10,000 grams per mole, organic or inorganic compounds 
having a molecular weight less than about 5,000 grains per 
mole, organic or inorganic compounds having a molecular 
weight less than about 1,000 grams per mole, organic or 
inorganic compounds having a molecular weight less than 
about 500 grams per mole, and salts, esters, and other 
pharmaceutically acceptable forms of such compounds. It is 
understood that appropriate doses of small molecule agents 
depends upon a number of factors within the ken of the 
ordinarily skilled physician, veterinarian, or researcher. The 
dose(s) of the small molecule will vary, for example, 
depending upon the identity, size, and condition of the 
subject or sample being treated, further depending upon the 
route by which the composition is to be administered, if 
applicable, and the effect which the practitioner desires the 
small molecule to have upon the nucleic acid or polypeptide 
of the invention. 

[•136] Exemplary doses include milligram or microgram 
amounts of the small molecule per kilogram of subject or 
sample weight (e.g., about 1 microgram per kilogram to 
about 500 milligrams per kilogram, about 100 micrograms 
per kilogram to about 5 milligrams per kilogram, or about 1 
microgram per kilogram to about 50 micrograms per kilo* 
gram. It is furthermore understood that appropriate doses of 
a small molecule depend upon the potency of the small 
molecule with respect to the expression or activity to be 
modulated. Such appropriate doses may be determined using 
the assays described herein. When one or more of these 
small molecules is to be administered to an animal (e.g. f a 
human) in order to modulate expression or activity of a 
polypeptide or nucleic acid of (he invention, a physician, 
veterinarian, or researcher may, for example, prescribe a 
relatively tow dose at first, subsequently increasing the dose 
untfl an appropriate response is obtained. In addition, it is 
understood that the specific dose level for any particular 
animal subject will depend upon a variety of factors includ- 
ing the activity of the specific compound employed, the age, 
body weight, general health, gender, and diet of the subject, 
the time of administration, the route of administration, the 
rate of excretion, any drug combination, and the degree of 
expression or activity to be modulated. 

[0137] Further, an antibody (or fragment thereof) may be 
conjugated to a therapeutic moiety such as a cytotoxin, a 
therapeutic agent or a radioactive metal ton. A cytotoxin or 
cytotoxic agent includes any agent that is detrimental to 
cells. Examples include taxol,cytocfaalasin B, gramicidin D, 
etbtdium bromide, emetine, mitomycin,' eloposide, tenopo- 
side, vincristine, vinblastine, col chic in, doxorubicin, dauno* 
rubicin, dibydroxy anthracin dione, mitoxantrooe, raithra- 
mycin, achromycin D, 1-dehydrotestosierone, 
glucocorticoids, procaine, tetracaine, lidocaine, propranolol, 
and puroroycin and analogs or bomologues thereof. Thera- 
peutic agents include, but are not limited to, antimetabolites 
(e.g., methotrexate, 6»mcrcaptopurinc, 6-thioguanine, cyt- 
arabtne, 5-fluorouraciJ decarbazine), alkylating agents (e.g., 
mechlorethamine, tbioepa chlorambucil, mclphalan, car- 



mustine (BSNU) and lomustine (CCNU), cyclotbospha- 
mide, busulfan, dibromomannitol, streptozotocin, mitomy- 
cin C, and cis-dichlorodiamioe platinum (II) (DDP) 
cisplatinX antbracyclines (e.g., daunorubkin (formerly 
daunomycin) and doxorubicin), antibiotics (e.g., dactinomy- 
cin (formerly act inom vein), bleomycin, mithramycin, and 
anthramycin (AMQ), and anti-mitotk agents (e.g., vincris- 
tine and vinblastine). 

[0138] The conjugates of the invention can be used for 
modifying a given biological response, the drug moiety is 
not to be construed as limited to classical chemical thera- 
peutic agents. For example, the drug moiety may be a 
protein or polypeptide possessing a desired biological activ- 
ity. Such proteins may include, for example, a toxin such as 
abriu, ricin A, pseudomooas exotoxin, or diphtheria toxin; a 
protein such as tumor necrosis factor, alpha- interferon, beta- 
inter&ron, nerve growth factor, platelet derived growth 
factor, tissue plasminogen activator; or, biological response 
modifiers such as, for example, lymphokraes, mlerieukin-1 
("IL-l"), inter leulon-2 ("IL-2"), interleukin-6 (TL-*"), 
granulocyte macrophage colony stimulating factor ("GM» 
CSF"), granulocyte colony stimulating factor (~G-CSF"), or 
other growth factors. 

[0139] Techniques for conjugating such therapeutic moi- 
ety to antibodies are well known, see, e.g., Arnon et al., 
"Monoclonal Antibodies For Immuno targeting Of Drugs In 
Cancer Therapy", in Monoclonal Antibodies And Cancer 
Therapy, Reisfeld et al (eds.), pp. 243-56 (Alan R. Lisa, Inc. 
1985); Hellstrom el al, 44 Antibodies For Drug Delivery", in 
Controlled Drug Delivery (2nd Ed.), Robinson et al. (eds.), 
pp. 623-53 (Marcel Dekker, Inc. 1987); Thorpe, "Antibody 
Carriers Of Cytotoxic Agents In Cancer Therapy: A 
Review**, in Monoclonal Antibodies '84: Biological And 
Clinical Applications, Pinchers et al. (eds.), pp. 475-506 
(1985); "Analysis, Results, And Future Prospective Of The 
Therapeutic Use Of Radiolabeled Antibody In Cancer 
Therapy", in Monoclonal Antibodies For Cancer Detection 
And Therapy, Baldwin et al (eds.), pp. 303-16 (Academic 
Press 1985), and Thorpe et al., "The Preparation And 
Cytotoxic Properties Of Antibody-Toxin Conjugates**, 
Immunol. Rev., 62:119-58 (1982). Alternatively, an antibody 
can be conjugated to a second antibody to form an antibody 
heteroconjugate as described by Segal in US. Pat. No. 
4,676,980. 

[0144] The nucleic acid molecules of the invention can be 
inserted into vectors and used as gene therapy vectors. Gene 
therapy vectors can be delivered to a subject by, for example, 
intravenous injection, local administration (see U.S. Pat. No. 
5^28,470) or by stereotactic injection (see e.g., Chen et al. 
(1994) Proc. Nail. Acad. ScL USA 91:3054-3057). The 
pharmaceutical preparation of the gene therapy vector can 
include the gene therapy vector in an acceptable diluent, or 
can comprise a slow release matrix in which the gene 
delivery vehicle is imbedded. Alternatively, where the com- 
plete gene delivery vector can be produced intact from 
recombinant cells, eg., retroviral vectors, the pharmaceuti- 
cal preparation can include one or more cells which produce 
the gene delivery system. 

[0141] The pharmaceutical compositions can be included 
in a container, pack, or dispenser together with instructions 
for administration. 
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[0142] C. r^armacogenomics 

[0143] The SARP3 molecules of the invention, as well as 
agents, or modulators which hive a stimulatory or inhi>ilory 
effect oo SAKP3 activity (e.g., SARP3 gene expression) as 
identified by a screening assay described herein can be 
administered to individuals to treat (prophytactically or 
therapeutically) metabolic disorders (e^ proliferative dis- 
orders) associated with aberrant or unwanted SARP3 activ- 
ity. In conjunction with such treatment* pharmacogenomics 
(i.e., the study of the relationship between an individual's 
genotype and that individual's response to a foreign com- 
pound or drug) may be considered. Differences in metabo- 
lism of therapeutics can lead to severe toxicity or therapeutic 
failure by altering the relation between dose and blood 
concentration of the pharmacologically active drug. Thus a 
physician or clinician may consider applying knowledge 
obtained in relevant pharmacogenomics studies in determin- 
ing whether to administer a SARP3 molecule or SARP3 
modulator as well as tailoring the dosage and/or therapeutic 
regimen of treatment with a SARP3 molecule or SARP3 
modulator. 

[0144] Pharmacogenomics deals with clinically signifi- 
cant hereditary variations in the response to drugs due to 
altered drug disposition and abnormal action in affected 
persons. See, for example, Efchelbaum, M. et al. (1996) 
Clin, Exp. Pharmacol Physiol 23(10-11): 983-985 and 
Under, ML W. et aL (1997) Clin. Cherry 43(2):254-266. In 
general, two types of phannacogenetic conditions can be 
differentiated. Genetic conditions transmitted as a single 
factor altering the way drugs act on the body (altered drug 
action) or genetic conditions transmitted as single factors 
altering the way the body acts on drugs (altered drug 
metabolism). These pbarmacogenelic conditions can occur 
either as rare genetic defects or as na rurally -occurring poly- 
morphisms. For example, glucose -6-phosp hate dehydroge- 
nase deficiency (G6PD) is a common inherited enzymopathy 
in which the main clinical complication is haemolysis alter 
ingestion of oxidant drugs (auti-roalarials, sulfonamides, 
analgesics* iritrofurans) and consumption of fava beans. 

[0145] One pharmacogenomics approach to identifying' 
genes that predict drug response, known as "a genome-wide 
association", relies primarily on a high- resolution map of the 
human genome consisting of already known gene-related 
markers (e.g., a *bi-alklic" gene marker map which consists 
of 60,000-100,000 polymorphic or variable sites on the 
human genome, each of which has two variants.) Such a 
high-resolution genetic map can be compared to a map of the 
genome of each of a statistically significant number of 
patients taking part in a Phase II/III drug trial to identify 
markers associated with a particular observed drug response 
or side effect. Alternatively, such a high resolution map can 
be generated from a combination of some ten-million known 
single nucleotide polymorphisms (SNPs) in the human 
genome. As used herein, a "SNP* is a common alteration 
that occurs in a single nucleotide base in a stretch of DNA. 
For example, a SNTP may occur once per every 1000 bases 
of DNA A SNP may be involved in a disease process, 
however, the vast majority may not be disease-associated. 
Given a genetic map based on the occurrence of such SNPs, 
individuals can be grouped into genetic categories depend- 
ing on a particular pattern of SNPs in their individual 
genome. In such a manner, treatment regimens can be 



tailored to groups of genetically similar individuals, taking 
into account traits that may be common among such geneti- 
cally similar individuals, 

[•146] Alternatively, a method termed the "candidate gene 
approach", can be utilized to identify genes that predict drug 
response. According to this method, if a gene that encodes 
a drugs target is known (e.g., a SARP3 polypeptide of the 
invention), all common variants of that gene can be fairly 
easily identified in the population and it can be cfetermined 
if having one version of the gene versus another is associated 
with a particular drug response. 

[•147] As an illustrative embodiment, the activity of drug 
metabolizing enzymes is a major determinant of both the 
intensity and duration of drug action. The discovery of 
genetic polymorphisms of drug metabolizing enzymes (e.g., 
N-acetyltransferase 2 (NAT 2) and cytochrome P450 
enzymes CYP2D6 and CYP2C19) has provided an expla- 
nation as to why some patients do not obtain die expected 
drug effects or show exaggerated drug response and serious 
toxicity after taking the standard and safe dose of a drug. 
These polymorphisms are expressed in two phenotypes in 
the population, the extensive metabolizer (CM) and poor 
metabolizer (PM). The prevalence of PM is different among 
different populations. For example, the gene coding for 
CYP2D6 is highly polymorphic and several mutations have 
been identified in PM, which all lead to the absence of 
functional CYP2D6. Poor metabolizer* of CYP2D6 and 
CYP2C19 quite frequently experience exaggerated drug 
response and side effects when they receive standard doses. 
If a metabolite is the active therapeutic moiety, PM show no 
therapeutic response, as demonstrated for the analgesic 
effect of codeine mediated by its CYP2D6-formed metabo- 
lite morphine. The other extreme are the so called ultra-rapid 
mctabolizers who do not respond to standard doses. 
Recently, the molecular basis of ultra-rapid metabolism has 
been identified to be due to CYP2D6 gene amplification. 

[0148] Alternatively, a method termed the "gene expres- 
sion profiling", can be utilized to identify genes that predict 
drug response. For example, the gene expression of an 
animal dosed with a drug (e.g., a SARP3 molecule or 
SARP3 modulator of the invention) can give an indication 
whether gene pathways related to toxicity have been turned 
on. 

[0149] Information generated from more than one of the 
above pharmacogenomics approaches can be used to deter* 
mine appropriate dosage and treatment regimens for pro- 
phylactic or therapeutic treatment an individual . This knowl- 
edge, when applied to dosing or drug selection, can avoid 
adverse reactions or therapeutic failure and thus enhance 
therapeutic or prophylactic efficiency when treating a sub- 
ject with a SARP3 molecule or SARP3 modulator, such as 
a modulator identified by one of the exemplary screening 
Assays described herein. 

[•150] IV Recombinant Expression Vectors and Host 
CeQs Used in the Methods of the Invention 

[0151] The methods of the invention (eg., the screening 
assays described herein) include the use of vectors, prefer- 
ably expression vectors, containing a nucleic acid encoding 
a SARP3 protein, or a portion thereof. As used herein, the 
term ''vector** refers to a nucleic acid molecule capable of 
transporting another nucleic acid to which it has been linked. 
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One type of vector is a "plasmid", which refers lo a circular 
double stranded DNA loop ioio which additional DNA 
segments can be li gated. Another type of vector is a viral 
vector, wherein additional DNA segments can be Kgated into 
the viral genome. Certain vectors are capable of autonomous 
replication in a host cell into which they are introduced (e.g^ 
bacterial vectors having a bacterial origin of replication and 
episomal mammalian vectors). Other vectors (e.g., non- 
cpisomal mammalian vectors) are integrated into the 
genome of a host cell upon introduction into the host cell, 
and thereby are replicated along with the host genome. 
Moreover, certain vectors are capable of directing the 
expression of genes to which they are operatively linked. 
Such vectors are referred to herein as Expression vectors". 
In general, expression vectors of utility in recombinant DNA 
techniques are often in the form of plasmids. In the present 
specification, -plasm id" and "vector" can be used inter- 
changeably as the plastnid is the most commonly used form 
of vector. However, the invention is intended to include such 
other forms of expression vectors, such as viral vectors (e.g., 
replication defective retroviruses, adenoviruses and adeoo- 
associaied viruses), which serve equivalent functions. 

[•152] The recombinant expression vectors to be used in 
the methods of the invention comprise a nucleic acid of ibe 
invention in a form suitable for expression of the nucleic 
acid in a host cell, which means that the recombinant 
expression vectors include one or more regulatory 
sequences, selected on the basis of the host cells to be used 
for expression, which is operatively linked to the nucleic 
acid sequence to be expressed Within a recombinant expres- 
sion vector, "operably linked** is intended to mean that the 
nucleotide sequence of interest b linked to the regulatory 
sequences) in a manner which allows for expression of the 
nucleotide sequence (e.g., in an in vitro transcription/ trans- 
lation system or in a host cell when the vector is introduced 
into the host cell). The term "regulatory sequence" is 
intended to include promoters, enhancers and other expres- 
sion control elements (e.g. polyadenylation signals). Such 
regulatory sequences are described, for example, io Gocddel 
(1990) Methods Enzymoi. 185:3-7. Regulatory sequences 
include those which direct constitutive expression of a 
nucleotide sequence in many types of host cells and those 
which direct expression of the nucleotide sequence only io 
certain host cells (e.g., tissue-specific regulatory sequences). 
It will be appreciated by those skilled in the art that the 
design of the expression vector can depend on such factors 
as the choice of the host cell to be transformed, the level of 
expression of protein desired, and ibe like. The expression 
vectors of the invention can be introduced into host cells to 
thereby produce proteins or peptides, including fusion pro- 
teins or peptides, encoded by nucleic acids as described 
herein (e.g., 5ARP3 proteins, mutant forms of SARP3 
proteins, fusion proteins, and the like). 

[0153} The recombinant expression vectors to be used ia 
the methods of the invention can be designed for expression 
of SARP3 proteins in prokaryotic or eukaryoUc cells. For 
example, SARP3 proteins can be expressed in bacterial cells 
such as E. coii, insect cells (using baculo virus expression 
vectors), yeast cells, or mammalian cells. Suitable host cells 
are discussed further in Goeddel (1990) supra. Alternatively, 
the recombinant expression vector can be transcribed and 
translated in vitro, for example using T7 promoter regulatory 
sequences and T7, polymerase. 



[0154] Expression of proteins in prokaryotes is most often 
carried out in E. coH with vectors containing constitutive or 
inducible promoters directing the expression of either fusion 
or non-fusion proteins. Fusion vectors add a number of 
amino acids to a protein encoded therein, usually to the 
amino terminus of the recombinant protein. Such fusion 
vectors typically serve three purposes: 1) to increase expres- 
sion of recombinant protein; 2) to increase the solubility of 
Use recombinant protein; and 3) to aid in die purification of 
the recombinant protein by acting as a hgand in affinity 
purification. Often, in fusion expression vectors, a pro- 
teolytic cleavage site is introduced at the junction of the 
fusion moiety and tbe recombinant protein to enable sepa- 
ration of the recombinant protein from the fusion moiety 
subsequent to purification of tbe fusion protfein. Such 
enzymes, and their cognate recognition sequences, include 
Factor Xa, thrombin and eoterokinase. Typical fusion 
expression vectors include pOEX (Pharmacia Biotech Inc; 
Smith, D. B. and Johnson, K. S. (1988) Gene 6731-40), 
pMAL (New England Biolabs, Beverly, Mass.) and pRTTS 
(Pharmacia, Piscataway, NJ.) which fuse glutathione 
S -transferase (GST), maltose E binding protein, or protein 
A, respectively, to the target recombinant protein. 

[0155] Purified fusion proteins can be utilized in SARP3 
activity assays, (e.g., direct assays or competitive assays 
described in detail below), or to generate antibodies specific 
for SARP3 proteins. In a preferred embodiment, a SARP3 
fusion protein expressed in a retroviral expression vector of 
the invention can be utilised to infect bone marrow cells 
which are subsequently transplanted into irradiated recipi- 
ents. The pathology of tbe subject recipient is then examined 
after sufficient time has passed (e.g., six weeks). 

[0156] In another embodiment, a nucleic acid of the inven- 
tion is expressed in mammalian cells using a mammalian 
expression vector. Examples of mammalian expression vec- 
tors include pCDMS (Seed, B. (1987) Nature 329:840) and 
pMT2PC (Kaufinan et at (1987) EMBO J. 6:187-195). 
When used in mammalian cells, tbe expression vector's 
control functions are often provided by viral regulatory 
elements. For example, commonly used promoters are 
derived from polyoma, Adenovirus 2, cytomegalovirus and 
Simian Virus 40. For other suitable expression systems for 
both prokaryotic and eukaryotic cells see chapters 16 and 17 
of Sambrook, J. et aL, Molecular Cloning: A Laboratory 
Manual 2nd ed., Cold Spring Harbor Laboratory, Cold 
Spring Harbor Laboratory Press, Cold Spring Harbor, N.Y, 
1989. 

[0157] In another embodiment, the recombinant mamma- 
Han expression vector is capable of directing expression of 
the nucleic acid preferentially in a particular cell type (e.g., 
tissue-specific regulatory elements are used to express the 
nucleic acid). 

[0159] The methods of the invention may further use a 
recombinant expression vector comprising a DNA molecule 
of tbe invention cloned into the expression vector in an 
antisense orientation. That is, the DNA molecule is opera- 
tively linked to a regulatory sequence in a manner which 
allows for expression (by rranscriptioo of tbe DNA mol- 
ecule) of an RNA molecule which is antisense to SARP3 
mRNA. Regulatory sequences operatively linked to a 
nucleic acid cloned in the antisense orientation can be 
chosen which direct die continuous expression of the anti- 
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sense RNA molecule in a variety of oeli types, for instance 
viral promoter* aod/or enhancers, or regulatory sequences 
can be chosen which direct constitutive, tissue specific, or 
cell type specific expression of antisense RNA. The anti- 
sense expression vector can be in the form of a recombinant 
plasmid, phagemidL or attenuated virus in which antisense 
nucleic acids are produced under the control of a high 
efficiency regulatory region, the activity of which can be 
determined by the cell type into which the vector ts intro- 
duced For a discussion of the regulation of gene expression 
using antisense genes, see Weintraub, H. et ah, Antisense 
RNA as a molecular tool for genetic analysis, Reviews — 
Trends in Genetics, Vol 1(1) 1986. 

[0159] Another aspect of the invention pertains to the use 
of host cells into which a SARP3 nucleic acid molecule of 
the invention is introduced, e.g., a SARP3 nucleic acid 
molecule within a recombinant expression vector or a 
SARP3 nucleic acid molecule containing sequences which 
allow it to homologously recombine into a specific site of the 
host cell's genome. The terms "host cell" and "recombinant 
host cell'* are used interchangeably hereto. It is understood 
that such terms refer not only to the particular subject cell 
but to the progeny or potential progeny of such a cell. 
Because certain modifications may occur in succeeding 
generations due to either mutation or environmental influ- 
ences, such progeny may not, in fact, be identical to the 
parent cell, but are still included within the scope of the term 
as used herein. 

[•160] A bos! cell can be any prokaryoltc or eukaryo'u'c 
cell. For example, a SARP3 protein can be expressed in 
bacterial cells such as £. colt, insect cells, yeast or mam- 
malian cells (such as Chinese hamster ovary cells (CHO) or 
COS celh). Other suitable host cells are known to those 
skilled tn the art. 

[0161] Vector DNAcan be introduced into prokaryotic or 
eukaryotic cells via conventional transformation or trans- 
fection techniques. As used herein, the terms "transforma- 
tion" and "transection" are intended to refer to a variety of 
art -recognized techniques for introducing foreign nucleic 
acid (e.g., DNA) into a host cell, including calcium phos- 
phate or calcium chloride co-precipitation, DEAE-dextran- 
mediated transfection, lipofection, or elect roporai ion. Suit- 
able methods for transforming or transacting host cells can 
be found in Sam brook et al. {Molecular Cloning: A Labo- 
ratory Manual 2nd, ed., Cold Spring Harbor Laboratory, 
Cold Spring Harbor Laboratory Press, Cold Spring Harbor, 
N.Y., 1989), and other laboratory manuals. 

[•162] A host cell used in the methods of the invention, 
such as a prokaryotic or eukaryotic host cell in culture, can 
be used to produce (i.e., express) a SARP3 protein. Accord- 
ingly, the invention further provides methods for producing 
a SARP3 protein using the host cells of (he invention. In one 
embodiment, the method comprises culm ring the host cell of 
the invention (into which a recombinant expression vector 
encoding a SARP3 protein has been introduced) in a suitable 
medium such that a SARP3 protein is produced. In another 
embodiment, the method further comprises isolating a 
SARP3 protein from the medium or the host cell. 

[0163] V Isolated Nucleic Acid Molecules used in the 
Methods of the Invention 

[0164] The coding sequence of the isolated human 
SARP3, also referred to herein as SFRP5 or 17537, cONA 



and the predicted amino acid sequence of the human SARP3 
polypeptide are shown in SEQ ID NOs: 1 and 2, respec- 
tively. The sequence of the coding region in SEQ ID NO:l, 
residues 13 to 1425, is shown in SEQ ID NO:3. The SARP3 
polynucleotide and amino acid sequences are identical with 
sequences in OenBank Accession No. NM_003015, and are 
also described in PCT Publication No. WO 98/13493, the 
contents of which are incorporated herein by reference. 

[0165) The coding sequence of the isolated mouse 
SARP3. also referred to herein as 17540, cDNA and the 
predicted amino acid sequence of the mouse SARP3 
polypeptide are shown in SEQ ID NOs: 4 and 5, respectively. 
The sequence of the coding region in SEQ ID NO: 4 is shown 
in SEQ ID NO: 6. The mouse SARP3 polynucleotide and 
amino acid sequences are identical with sequences in Gen* 
Bank Accession No. AF117759. 

[0166] The methods of the invention include the use of 
isolated nucleic acid molecules that encode SARP3 proteins, 
or biologically active portions thereof, as well as nucleic 
acid fragments sufficient for use as hybridization probes to 
identify SARP3 encoding nucleic acid molecules (e.g., 
SARP3 mRNA) and fragments for use as PCR primers for 
the amplification or mutation of SARP3 nucleic acid mol- 
ecules. As used herein, the term "nucleic acid molecule" is 
intended to include DNA molecules (e.g., cDNA or genomic 
DNA) and RNA molecules (e.g^ mRNA) and analogs of the 
DNA or RNA generated using nucleotide analogs. The 
nucleic acid molecule can be single -stranded or double- 
stranded, bur preferably is double-stranded DNA. 

[0167] A nucleic acid molecule used in die methods of the 
invention, e.g., a nucleic acid molecule having the nucle- 
otide sequence of SEQ ID NO: 1, 3, 4, or 6, or a portion 
thereof, can be isolated using standard molecular biology 
techniques and the sequence information provided herein. 
Using all or portion of the nucleic acid sequence of SEQ ID 
NO: 1, 3, 4, or 6 as a hybridization probe, SARP3 nucleic 
acid molecules can be isolated using standard hybridization 
and cloning techniques (e.g., as described in Sambrook, J., 
Fritsb, E. R, and Maniatis, T. Molecular Cloning: A Labo- 
ratory Manual 2nd, ed., Cold Spring Harbor Laboratory, 
Cold Spring Harbor Laboratory Press, Cold Spring Harbor, 
N.Y, 1989). 

[0168] Moreover, a nucleic acid molecule encompassing 
all or a portion of SEQ ID NO: 1, 3, 4. or 6 can be isolated 
by the polymerase chain reaction (PCR) using synthetic 
oligonucleotide primers designed based upon the sequence 
of SEQ ID NO: 1, 3, 4, or 6. 

[0169] A nucleic acid used in the methods of the invention 
can be amplified using cDNA, mRNA or, alternatively, 
genomic DNA as a template and appropriate oligonucleotide 
primers according to standard PCR amplification tech- 
niques. Furthermore, oligonucleotides corresponding to 
SARP3 nucleotide sequences can be prepared by standard 
synthetic techniques, e.g., using an automated DNA synthe- 
sizer. 

[0170] In a preferred embodiment, the isolated nucleic 
acid molecules used in the methods of toe invention com- 
prise the nucleotide sequence shown in SEQ ID NO: 1, 3, 4, 
or 6, a complement of the nucleotide sequence shown in 
SEQ ID NO: 1, 3, 4, or 6 t or a portion of any of these 
nucleotide sequences. A nucleic acid molecule which is 
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complementary to the nucleotide sequence shown in SEQ ID 
NO: 1 , 3, 4, or 6, is ooe which is sufficiently complementary 
to the nucleotide sequence shown in SEQ ID NO:l, 3, 4, or 
6 such (bat it can hybridize to the nucleotide sequence shown 
in SEQ ID NO: 1, 3, 4, or 6 thereby forming a stable duplex. 

[•171] In still another preferred embodiment, an isolated 
nucleic acid molecule used in the methods of the invention 
comprises a nucleotide sequence which is at least about 
55%, 60%, 65%, 70%, 75%, 80%, 85%, 90%, 92%, 93%, 
94%, 95%, 96%, 97%, 98%, 99% or more identical to the 
entire length of the nucleotide sequence shown in SEQ ID 
NO: 1, 3, 4, or 6, or a portion of any of this nucleotide 
sequence. 

[0172] Moreover, the nucleic acid molecules used in the 
methods of the invention can comprise only a portion of the 
nucleic acid sequence of SEQ ID NO: 1, 3, 4, or 6, for 
example, a fragment which can be used as a probe or primer 
or a fragment encoding a portion of a SARP3 protein, e.g., 
a biologically active portion of a SARP3 protein. The probe 
or primer typically comprises substantially purified oligo- 
nucleotide. The oligonucleotide typically comprises a region 
of nucleotide sequence that hybridizes under stringent con- 
ditions to at least about 12 or 15, preferably about 20 or 25, 
more preferably about 30, 35, 40, 45, 50, 55, 60, 65, or 75 
consecutive nucleotides of a sense sequence of SEQ ID NO: 
1, 3, 4, or 6 of an anti-sense sequence of SEQ ID NO: 1, 3, 
4, or 6, or of a naturally occurring allelic variant or mutant 
of SEQ ID NO: 1, 3, 4, or 6. In one embodiment, a nucleic 
acid molecule used in the methods of the invention com- 
prises a nucleotide sequence which is greater than 100, 
100-200, 200-300, 300-400, 400-500, 500-600, or more 
nucleotides in length and hybridizes under stringent hybrid- 
ization conditions to a nucleic acid molecule of SEQ ID NO 
1, 3, 4, or 6. 

[0173] As used herein, the term 44 hybridizes under strin- 
gent conditions" b intended to describe conditions for 
hybridization and washing under which nucleotide 
sequences that are significantly identical or homologous to 
each other remain hybridized to each other. Preferably, the 
conditions arc such that sequences at least about 70%, more 
preferably at least about 80%, even more preferably at least 
about 85% or 90% identical to each other remain hybridized 
to each other. Such stringent conditions are known to those 
skilled in the art and can be found in Current Protocols in 
Molecular Biology, Ausubel ct al., eds., John Wiley & Sons, 
Inc. (1995), sections 2, 4 and 6. Additional stringent con- 
ditions can be found in Molecular Cloning: A Laboratory 
Manual, Sambrook et al., Cold Spring Harbor Press, Cold 
Spring Harbor, N Y (1989), chapters 7, 9 and 11. A pre- 
ferred, non-limiting example of stringent hybridization coo* 
d it ions includes hybridization in 4xsodium chloride/sodium 
citrate (SSQ, at about 65-70° C. (or hybridization in 4xSSC 
plus 50% formamide at about 42-50° C) followed by one or 
more washes in lxSSC, at about 65-70° C. A preferred, 
non-Hmiting example of highly stringent hybridization con- 
ditions includes hybridization in lxSSC, at about 65-70° C. 
(or hybridization in lxSSC plus 50% formamide at about 
42-50° C.) followed by one or more washes in 0.3xSSC, at 
about 65-70° C. A preferred, non- limiting example of 
reduced stringency hybridization conditions includes 
hybridization in 4xSSC, al about 50-60° C. (or alternatively 
hybridization in 6xSSC plus 50% formamide at about 
40-45* C.) followed by one or more washes in 2xSSC, at 



about 50-60° C. Ranges intermediate to the above-recited 
values, e.g., at 65-70° C. or at 42-50° C. are also intended 
to be encompassed by the invention. SSPE (lxSSPE is 
0.15M NaCU 10 mM NaHjP0 4 , and 1.25 mM EDTA, pH 
7.4) can be substituted for SSC (lxSSC is 0.15M Nad and 
15 mM sodium citrate) in the hybridization and wash 
buffers; washes are performed for 15 minutes each after 
hybridization is complete. The hybridization temperature for 
hybrids anticipated to be less man 50 base pairs in length 
should be 5-10° C. less than the melting temperature (T„) of 
the hybrid, where T m is determined according to the follow- 
ing equations. For hybrids less than 18 base pairs in length, 
T «(° C>2(#of A+Tbascs)+4<#of G+C bases). For hybrids 
between 18 and 49 base pairs in length, Tj[ 0 C>431.5+ 
16.6<log 10 [Na*]>+0.41(% G^CK6XXVNX where N is the 
number of bases in the hybrid, and [Na*J is the concentration 
of sodium ions in the hybridization buffer ([Na*] for 
lxSSC-0.165 M> It win also be recognized by the skilled 
practitioner that additional reagents may be added to hybrid- 
ization aod/or wash buffers to decrease non-specific hybrid- 
ization of nucleic acid molecules to membranes, for 
example, nitrocellulose or nylon membranes, including but 
not limited to blocking agents (e^ BSA or salmon or 
herring sperm carrier DNA), detergents (e.g., SDS), chelat- 
ing agents (e.g., EDTA), Ficofi, PVP and the like. When 
using nylon membranes, in particular, an additional pre- 
ferred, non-limiting example of stringent hybridization con- 
ditions is hybridization in O.25-0.5M NaH 2 P0 4T 7% SDS at 
about 65° C, followed by one or more washes at 0.02M 
NaH 2 FO«, 1% SDS at 65° C, see e.g.. Church and Gilbert 
(1984) Proc NatL Acad. ScL USA 81:1991-1995, (or alter- 
natively 0.2xSSC, 1% SDS). 

[0174] In preferred embodiments, the probe further com- 
prises a label group attached thereto, e.g., the label group can 
be a radioisotope, a fluorescent compound, an enzyme, or an 
enzyme co-factor. Such probes can be used as a part of a 
diagnostic test kit for identifying cells or tissue which 
raise xpress a SARP3 protein, such as by measuring a level 
of a SARP3-e flooding nucleic acid in a sample of cells from 
a subject e.g., detecting SARP3 mRNA levels or determin- 
ing whether a genomic SARP3 gene has been mutated or 
deleted. 

[0175] The methods of the invention further encompass 
the use of nucleic acid molecules that differ from the 
nucleotide sequence shown in SEQ ID NO: 1, 3, 4, or 6 due 
to degeneracy of the genetic code and thus encode the same 
SARP3 proteins as those encoded by the nucleotide 
sequence shown in SEQ ID NO: 1, 3. 4, or 6. In another 
embodiment, an isolated nucleic acid molecule included in 
the methods of tbe invention has a nucleotide sequence 
encoding a protein having an amino acid sequence shown in 
SEQ ID NO:2 or 5. 

[0176] The methods of the invention further include the 
use of allelic variants of human and/or mouse SARP3, e.g., 
functional and non-functional allelic variants. Functional 
allelic variants are naturally occurring amino acid sequence 
variants of the human and/or mouse SARP3 protein that 
maintain a SARP3 activity. Functional allelic variants will 
typically contain only conservative substitution of one or 
more amino acids of SEQ ID NO:2 or 5, or substitution, 
deletion or insertion of non-critical residues in non-critical 
regions of the protein. 
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[0177] Non-functional allelic variants are naturally occur* 
ring amino acid sequence variants of the human and/or 
mouse SARP3 protein that do not have a SARP3 activity. 
Non-functional allelic variants will typically contain a non- 
conservaUve substitution, deletion, or insertion or premature 
truncation of the amino acid sequence of SEQ ID NO:2 or 
5, or a substitution, insertion or deletion in critical residues 
or critical regions of toe protein. 

[0178] The methods of the invention may further use 
non-human orthologues of the human and/or mouse SARP3 
protein. Orthologues of the human and/or mouse SARP3 
protein are proteins thai are isolated from non-human organ- 
isms and possess the same SARP3 activity. 

[0179] The methods of the invention further include the 
use of nucleic acid molecules comprising the nucleotide 
sequence of SEQ ID NO: 1, 3, 4, or 6, or a portion thereof, 
in which a mutation has been introduced. The mutation may 
lead to amino acid substitutions at "non-essential" amino 
acid residues or at "essential" amino acid residues. A "non- 
essential" amino acid residue is a residue that can be altered 
from the wild-type sequence of SARP3 (e.g., the sequence 
of SEQ ID N02 or 5) without altering the biological 
activity, whereas an "essential'* amino acid residue is 
required for biological activity. For example, amino acid 
residues that are conserved among the SARP3 proteins of 
the invention are not likely to be amenable to alteration. 

[0180] Mutations can be introduced into SEQ ID NO: 1 , 3* 
4, or 6 by standard techniques, such as site-directed 
mutagenesis and PCR-mediated mutagenesis. Preferably, 
conservative amino acid substitutions are made at one or 
more predicted non-essential amino acid residues. A "con- 
servative amino acid substitution** is one in which the amino 
acid residue is. replaced with an amino acid residue having 
a similar side chain. Families of amino acid residues having 
similar side chains have been denned in the art These 
families include amino acids with basic side chains (e.g., 
lysine, argjnine, histidinc), acidic side chains (e.g., aspartic 
acid, glutamic acid), uncharged polar side chains (e.g., 
asparagine* glut amine, serine, threonine* tyrosine, cysteine), 
nonpolar side chains (e.g., glycine* alanine, valine, leucine, 
isoleucine, proline* phenylalanine, methionine, tryptophan), 
beta-branched side chains (e.g., threonine, valine* isoleu- 
cine) and aromatic side chains (e.g.* tyrosine* phenylalanine* 
tryptophan, histidinc). Thus, a predicted nonessential amino 
acid residue in a SARP3 protein is preferably replaced with 
another amino acid residue from the same side chain family. 
Alternatively, in another embodiment, mutations can be 
introduced randomly along all or part of a SARP3 coding 
sequence, such as by saturation mutagenesis, and the result- 
ant mutants can be screened for SARP3 biological activity 
to identify mutants that retain activity. Following mutagen- 
esis of SEQ ID NO: 1, 3, 4, or 6* the encoded protein can be 
expressed recorabinantly and the activity of the protein can 
be determined using the assay described herein. 

[0181] Another aspect of the invention pertains to the use 
of isolated nucleic acid molecules which are aotisense to the 
nucleotide sequence of SEQ ID NO: 1, 3, 4, or 6. An 
"antisense" nucleic acid comprises a nucleotide sequence 
which is complementary to a u sense" nucleic acid encoding 
a protein* e.g.* complementary to the coding strand of a 
double-stranded cDNA molecule or complementary to an 
mRN A sequence. Accordingly, an antisense nucleic acid can 



hydrogen bond to a sense nucleic acid. The antisense nucleic 
acid can be complementary to an entire SARP3 coding 
strand, or to only a portion thereof. In one embodiment, an 
antisense nucleic acid molecule is antisense to a "coding 
region 1 * of the coding strand of a nucleotide sequence 
encoding a SARP3. The term "coding region'* refers to the 
region of the nucleotide sequence comprising codons which 
are translated into amino acid residues. In another embodi- 
ment, the antisense nucleic acid molecule is antisense to a 
~ no needing region" of the coding strand of a-audeotide 
sequence encoding SARP3. The term "nencodiag region" 
refers to 5* and 3* sequences which flank the coding region 
that are not translated into amino acids (also referred to as 
5* and y untranslated regions). 

[0182] Given the coding strand sequences encoding 
SARP3 disclosed herein, antisense nucleic acids of the 
invention can be designed according to the rules of Watson 
and Crick base pairing. The antisense nucleic acid molecule 
can be complementary to the entire coding region of SARP3 
mRN A* but more preferably is an oligonucleotide which is 
antisense to only a portion of the coding or noa coding region 
of SARP3 mRN A. For example, the antisense oligonucle- 
otide can be complementary to the region surrounding the 
translation start site of SARP3 mRN A. An antisense oligo- 
nucleotide can be, for example, about 5* 10, 15, 20, 25, 30, 
35, 40, 45 or 50 nucleotides in length. An antisense nucleic 
acid of the invention can be constructed using chemical 
synthesis and enzymatic ligation reactions using procedures 
known in the art. For example, an antisense nucleic acid 
(e.g., an antisense oligonucleotide) can be chemically syn- 
thesized using naturally occurring nucleotides or variously 
modified nucleotides designed to increase the biological 
stability of the molecules or to increase the physical stability 
of the duplex formed between the antisense and sense 
nucleic acids, e.g., phosphorothioate derivatives and acri- 
dine substituted nucleotides can be used. Examples of modi- 
fied nucleotides which can be used to generate the antisense 
nucleic acid include 5-fluorouracil* 5 -oro mo uracil, 5-chior- 
ouracil, 5-iodouracil* hypoxanthine, xantine, 4-acetylcy- 
tosine* 5-(carboxyhydroxyhnethyl) uracil, 5-carboxymcthy- 
lam inome ihyi -2-t h iouridine, 

5-caj^xyraethylamirioniethyluracil, dihydrouracil, beta-D- 
galactosylqueosine, inosine, N6-tsopeotenyladeaine, 1-me- 
thytguanine* 1-roemytinosine* 2*2-dimethylguanine* 2-roe- 
thyladenine, 2-methylguanine, 3-methylcytosine* 
5-roclhylcylosine, N6 -adenine, 7-methylguaninc, 5-tncthy- 
laminomethyruracil* 5-raethoxyaminomethyl-2-thiouracu\ 
beta-D-manrraylqucosinc* 5'-inetboxycarbox ymetbyluracil* 
5-memoxyuracil* 2-mcmyluuo-N6*isopcotenyladenine, 
uracil-5-oxyacetic acid (v), wybuioxosine, pseudo uracil, 
queosine, 2-thiocytosine, 5-methyl-2-thiouracil, 2~tbk>u- 
racil, 4-lhiouracil* 5-metbyfuracil* uracil-5-oxy acetic acid 
methylester, uracil -5 -oxy acetic acid (v), 5-methyt-2-thiou- 
racil, 3-(3-aroinc-3-N-2-carboxypropyl) uracil, (acp3)w, and 
2,6-diaminopurtne. Alternatively, the antisense nucleic acid 
can be produced biologically using an expression vector into 
which a nucleic acid has been subcloned in an antisense 
orientation (i.e., RNA transcribed from the inserted nucleic 
acid will be of an antisense orientation to a target nucleic 
acid of interest, described further in the following subsec- 
tion). 

[0193] The antisense nucleic acid molecules used in the 
methods of the invention are typically administered to a 
subject or generated in situ such that they hybridize with or 
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bind to cellular mRNA and/or genomic OKA encoding a 
SARP3 protein to thereby inhibit expression of the protein, 
e.g., by inhibiting transcription and/or translation. The 
hybridization can be by conventional nucleotide com pie- 
men urity to form a stable duplex, or, for example, in the 
case of an antisense nucleic acid molecule which binds to 
DNA duplexes, through specific interactions in the major 
groove of the double helix. An example of a route of 
administration of antisense nucleic acid molecules of the 
invention include direct injection at a tissue site. Alterna- 
tively, antisense nucleic acid molecules can be modified to 
target selected cells and then administered systemicalty. For 
example, for systemic administration, antisense molecules 
can be modified such that they specifically bind to receptors 
or antigens expressed on a selected cell surface, e.g., by 
linking the antisense nucleic acid molecules to peptides or 
antibodies which bind to cell surface receptors or antigens. 
The antisense nucleic acid molecules can also be delivered 
to cells using the vectors described herein. To achieve 
sufficient intracellular concentrations of the antisense mol- 
ecules, vector constructs in which the antisense nucleic acid 
molecule is placed under the control of a strong pol II or pel 
HI promoter are preferred. 

[0184] In yet another embodiment, the antisense nudek 
acid molecule used in the methods of the invention is an 
a-anomeric nucleic acid molecule. An ct-anomeric nucleic 
acid molecule forms specific double-stranded hybrids, with 
complementary RNA in which, contrary to the usual p-units, 
the strands run parallel to each other (Gaultier et al. (1987) 
Nucleic Acids. Res. 15:6625-6641). The antisense nucleic 
acid molecule can also comprise a 2*-o-methylribonucle- 
otide (Inoue et al. (1987) Nucleic Acids Res. 15:6131*6148) 
or a chimeric RNA- DNA analogue (Inoue et al (1987) 
FEES Lett 215:327-330). 

[0185] In still another embodiment, an antisense nucleic 
acid used in the methods of the invention is a ribozyme. 
Ribozymes are catalytic. RNA molecules with ribo nuclease 
activity which are capable of cleaving a single -stranded 
nucleic acid, such as an mRNA, to which they have a 
complementary region. Thus, ribozymes (e.g., hammerhead 
ribozymes (described in Haselhoff and Gerlach (1988) 
Nature 334:585-591)) can be used to catalytically cleave 
SARP3 mRNA transcripts to thereby inhibit translation of 
SARP3 mRNA. A ribozyme having specificity for a SARP3- 
c needing nucleic acid can be designed based upon the 
nucleotide sequence of a SARP3 cONA disclosed herein 
(i.e., SEQ ID NO: 1, 3, 4, or 6). For example, a derivative 
of a Tetrahymena L-19 JVS RNA can be constructed in 
which the nucleotide sequence of the active site is comple- 
mentary to the nucleotide sequence to be cleaved in a 
SARP3-encoding mRNA. See, e.g., U.S. Pat. Nos. 4,987, 
071 and 5,116,742. Alternatively, SARP3 mRNA can be 
used to select a catalytic RNA having a specific ribomiclease 
activity from a pool of RNA molecules. See, e.g., Bartel, D. 
and Szostak, J. W. (1993) Science 261:1411-1418. 

[0186] Alternatively, SARP3 gene expression can be 
inhibited by targeting nucleotide sequences complementary 
to the regulatory region of the SARP3 (eg., the SARP3 
promoter and/or enhancers) to form triple helical structures 
that prevent transcription of the SARP3 gene in target cells. 
See generally, Helene,C. ( 1 991) Anticancer Drug Des. 6(6): 



569-84; Helcne, C et al. (1992) Arm. NY Acad. ScL 
660:27-36; and Maher, L. J. (1992) Bioassays 14(12):807. 
15. 

[0187] In yet another embodiment, the SARP3 nucleic 
acid molecules used in the methods of the invention can be 
modified at the base moiety, sugar moiety or phosphate 
backbone to improve, e.g., the stability, hybridization, or 
solubility of the molecule. For example, the deoxyribose 
phosphate backbone of the nucleic acid molecules can be 
modified to generate peptide nucleic acids (see Hyrup B. et 
aL (1996) Bioorgamc A Medicinal Chemistry 4:5-23). As 
used herein, the terms u peptide nucleic acids" or "PNAs" 
refer to nucleic acid mimics, e.g., ONA mimics, in which the 
deoxyribose phosphate backbone is replaced by a 
pseudopeptide backbone and only the four natural nucleo- 
bases are retained. The neutral backbone of PNAs has been 
shown to allow for specific hybridization to DNA and RNA 
under conditions of low ionic strength. The synthesis of 
PN A oligomers can be performed using standard solid phase 
peptide synthesis protocols as described in Hyrup B. et al. 
(1996) supra; Peiry-O'Keefc el aL (1996) Prvc. Nail Acad 
Sd. 93:14670-675. 

[•188] PNAs of SARP3 nucleic acid molecules can be 
used in the therapeutic and diagnostic applications described 
herein. For example, PNAs can be used as antisense or 
antigene agents for sequence-specific modulation of gene 
expression by, for example, inducing transcription or trans* 
lation arrest or inhibiting replication. PNAs of SARP3 
nucleic acid molecules can also be used in the analysts of 
single base pair mutations in a gene, (e.g., by PNA-directed 
PCR clamping); as 'artificial restriction enzymes' when used 
in combination with other enzymes, (e.g^ SI nucleases 
(Hyrup B. et al. (1996) supra)); or as probes or primers for 
DNA sequencing or hybridization (Hyrup B. et al. (1996) 
supra; Ferry-O'Keefe et at (1996) supra). 

[0189] In another embodiment, PNAs of SARP3 can be 
modified, (e.g., to enhance their stability or cellular uptake), 
by attaching lipophilic or other helper groups to PNA, by the 
formation of PNA- DNA chimeras, or by the use of lipo- 
somes or other techniques of drug delivery known in the art. 
For example, PNA-DNA chimeras of SARP3 nucleic acid 
molecules can be generated which may combine the advan- 
tageous properties of PNA and DNA Such chimeras allow 
DNA recognition enzymes, (e.g., RNAse H and DNA poly- 
merases), to interact with the DNA portion while the PNA 
portion would provide high binding affinity and specificity. 
PNA-DNA chimeras can be linked using linkers of appro* 
priate lengths selected in terms of base stacking, number of 
bonds between the nucleobases, and orientation (Hyrup B. et 
al. (1996) supra). The synthesis of PNA-DNA chimeras can 
be performed as described in Hyrup B. et al. (1996) supra 
and Finn P. J. et al. (1996) Nucleic Acids Res. 24 (17): 
3357-63. For example, a DNA chain can be synthesized on 
a solid support using standard phosphoramidite coupling 
chemistry and modified nucleoside analogs, e.g., 5*-(4-mctb» 
oxytrityl)amino«5 r Kkoxy-thymidine phosphoramidite, can 
be used as a between the PNA and the 5' end of DNA (Mag, 
M. et al. (1989) Nucleic Acid Res. 17: 5973-88). PNA 
monomers are then coupled in a stepwise manner to produce 
a chimeric molecule with a 5 % PNA segment and a 3* DNA 
segment (Finn P. J. et al. (1996) supra). Alternatively, 
chimeric molecules can be synthesized with a 5' DNA 
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segment and a 3'PNA segment (Petersen K. H. et al (1975) 
Bioorganic Med. Chem. Lett. 5: 1119-11124. 

[#190] In other embodiments, the oligonucleotide used io 
the methods of the invention may include other appended 
groups such as peptides (e.g., for targeting host cell recep- 
tors in vivo), or agents facilitating transport across the cell 
membrane (sec, e.g., Letsinger et aL (1989) Pwc. Natl. 
Acad. Set USA 86:6553-6556; Lemaitre el al (1987) Proc. 
Nasi. Acad. ScL USA 84:648-65% PCT Publication No. 
WO88/09810) or the blood-brain barrier (see, e.g. PCT 
Publication No. WO89/10134). Io addition, oligonucle- 
otides can be modified with hybridization-triggered cleav- 
age agents (See, e.g., Krol et al. (1988) Bio-Techniques 
6:958-976) or intercalating agents. (See, e.g., Zoo (1988) 
Pharm. Res. 5:539-549). To this end, the oligonucleotide 
may be conjugated to another molecule, (e.g., a peptide, 
hybridization triggered cross-linking agent, transport agent, 
or hybridization-triggered cleavage agent). 

[0191] VI. Isolated SARP3 Proteins and Aoti-SARP3 
Antibodies used in the Methods of the Invention 

[•192] The methods of the invention include the use of 
isolated SARP3 proteins, and biologically active portions 
thereof, as well as polypeptide fragments suitable for use as 
immunogens to raise ami-SARP3 antibodies. In one 
embodiment, native SARP3 proteins can be isolated from 
ceils or tissue sources by an appropriate purification scheme 
using standard protein purification techniques. In another 
embodiment, SARP3 proteins are produced by recombinant 
DNA techniques. Alternative to recombinant expression, a 
SARP3 protein or polypeptide can be synthesized chemi- 
cally using standard peptide synthesis techniques. 

[0193] As used herein, a "biologically active portion" of a 
SARP3 protein includes a fragment of a SARP3 protein 
having a SARP3 activity. Biologically active portions of a 
SARP3 protein include peptides comprising amino acid 
sequences sufficiently identical to or derived from the amino 
acid sequence of the SARP3 protein, e.g., the amino acid 
sequence shown in SEQ ID NO:2 or 5, which include fewer 
amino acids than the full length SARP3 proteins, and exhibit 
at least one activity of a SARP3 protein. Typically, biologi- 
cally active portions comprise a domain or motif with at 
least one activity of the SARP3 protein (e.g., the N- terminal 
region of the SARP3 protein that is believed to be involved 
in the regulation of apoptotic activity). A biologically active 
portion of a SARP3 proteio can be a polypeptide which is, 
for example, 25, 50, 75, 100, 125, 150, 175, 200, 250, 300 
or more amino acids in length. Biologically active portions 
of a SARP3 protein can be used as targets for developing 
agents which modulate a SARP3 activity. 

[0194] In a preferred embodiment, (he SARP3 protein 
used in the methods of the invention has an amino acid 
sequence shown in SEQ ID NO:2 or 5. In other embodi- 
ments, the SARP3 protein is substantially identical to SEQ 
ID NO:2 or 5, and retains the functional activity of the 
protein of SEQ ID NO;2 or 5, yet differs in amino acid 
sequence due to natural allelic variation or mutagenesis, as 
described in detail in subsection V above. Accordingly, in 
another embodiment, the SARP3 protein used in the meth- 
ods of the invention is a protein which comprises an amino 
acid sequence at feast about 5G%, 55%, 60%, 65%, 70%, 
75%, 80%, 85%, 90%, 95%, 96%, 97%, 98%, 99% or more 
identical to SEQ ID NO;2 or 5. 



[0195] To determine the percent identity of two amino 
acid sequences or of two nucleic acid sequences, the 
sequences are aligned for optimal comparison purposes 
(e.g., gaps can be introduced in one or both of a first and a 
second amino acid or nucleic acid sequence for optimal 
alignment and non-identical sequences can be disregarded 
for comparison purposes). In a preferred embodiment, the 
length of a reference sequence aligned for comparison 
purposes is at least 30%, preferably at least 40%, more 
preferably at feast 50%, even more preferably at least 60%, 
and even more preferably at least 70%, 80%, or 90% of the 
length of the reference sequence (e.g., when aligning % 
second sequence to the SARP3 amino acid sequence of SEQ 
ID NO:2 or 5 having 361 amino acid residues, at least 94, 
preferably at least 126, more preferably at least 158, more 
preferably at least 189, even more preferably at least 221, 
and even more preferably at feast 252 or 284 or more amino 
acid residues are aligned). The ammo acid residues or 
nucleotides at corresponding amino acid positions or nucle- 
otide positions are then compared. When a position in the 
first sequence is occupied by the same amino acid residue or 
nucleotide as the corresponding position in the second 
sequence, then the molecules are identical at that position (as 
used herein amino acid or nucleic acid "identity" is equiva- 
lent to amino acid or nucleic acid "homology"). The percent 
identity between the two sequences is a function of the 
number of identical positions shared by the sequences, 
taking into account the number of gaps, and the length of 
each gap, which need to be introduced for optimal alignment 
of the two sequences. 

[•196] The comparison of sequences and determination of 
percent identity between two sequences can be accom- 
plished using a mathematical algorithm. In a preferred 
embodiment, the percent identity between two amino acid 
sequences is determined using the Needleman and Wunsch 
(/. MoL BioL 48:444-453 (1970)) algorithm which has been 
incorporated into the GAP program in the GCG software 
package (available at http:Avww.gcg.com), using either a 
Blosum 62 matrix or a PAM250 matrix, and a gap weight of 
16, 14, 12, 10, 8, 6, or 4 and a length weight of 1, 2, 3, 4. 
5, or 6. In yet another preferred embodiment, the percent 
identity between two nucleotide sequences is determined 
using the GAP program in the GCG software package 
(available al http://wwwgcg.com), using a NWSgapd- 
oa. CMP matrix and a gap weight of 40, 50, 60, 70* or 80 and 
a length weight of 1, 2, 3, 4, 5, or 6. In another embodiment, 
the percent identity between two amino acid or nucleotide 
sequences is determined using the algorithm of £. Meyers 
and W. Miller (Compui. AppL Biasa. 4:11-17 (1988)) which 
has been incorporated into the ALIGN program (version 2.0 
or 2.0U), using a PAM120 weight residue table, a gap length 
penalty of 12 and a gap penalty of 4. 
[0197] The methods of the invention may also use SARP3 
chimeric or fusion proteins. As used herein, a SARP3 
"chimeric protein** or "fusion protein"* comprises a SARP3 
polypeptide operative ly linked to a non-SARP3 polypeptide. 
An "SARP3 polypeptide'* refers to a polypeptide having an 
amino acid sequence corresponding to a SARP3 molecule, 
whereas a "non-SARP3 polypeptide'* refers to a polypeptide 
having an amino acid sequence corresponding to a protein 
which is not substantially homologous to the SARP3 pro* 
tein, e.g., a protein which is different from the SARP3 
protein and which is derived from the same or a different 
organism. Within a SARP3 fusion protein the SARP3 
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polypeptide can correspond to all or a portion of a SARP3 
protein. In a preferred embodiment, a SAJRP3 fusion protein 
comprises at least one biologically active portion of a 
SARP3 protein. In another preferred embodiment, a SARP3 
fusion protein comprises at least two biologically active 
poftions of a SARP3 protein. Within the fusion protein, the 
term "opcratively linked" is intended to indicate that the 
SARP3 polypeptide and the non-SARP3 polypeptide are 
fused in- frame to each other. The non-SARP3 polypeptide 
can be fused to the N- terminus or Oterminus of the SARP3 
polypeptide. 

[0198] For example, in one embodiment, the fusion pro* 
tein is a GST-SARP3 fusion protein in which the SARP3 
sequences are fused to the C-tenninus of the GST sequences. 
Such fusion proteins can facilitate the purification of recom- 
binant SARP3. 

[0199] In another embodiment, this fusion protein is a 
SARP3 protein containing a heterologous signal sequence al 
its NT-terminus. In certain host cells (e.g., mammalian host 
cells), expression and/or secretion of SARP3 can be 
increased through use of a heterologous signal sequence. 
[0200] The SARP3 fusion proteins used in the methods of 
the invention can be incorporated into pharmaceutical com- 
positions and administered to a subject in vivo. The SARP3 
fusion proteins can be used to affect the bioavailability of a 
SARP3 substrate. Use of SARP3 fusion proteins may be 
useful therapeutically for the treatment of disorders caused 
by, for example, (i) aberrant modification or mutation of a 
gene encoding a SARP3 protein; (ii) rais-reguJaliou of the 
SARP3 gene; and (iii) aberrant post-translational modifica- 
tion of a SARP3 protein. 

[0201] Moreover, the SARP3- fusion proteins used in the 
methods of the invention can be used as immunogens to 
produce anti-SARP3 antibodies in a subject, to purify 
SARP3 ligands and in screening assays to identify mol- 
ecules which inhibit the interaction of SARP3 with a SARP3 
substrate. 

[0202] Preferably, a 5ARP3 chimeric or fusion protein 
used in the methods of the invention is produced by standard 
recombinant ONA techniques. For example, DNA fragments 
coding for the different polypeptide sequences are ligated 
together in-frame in accordance with conventional tech- 
niques, for example by employing b hint -coded or stagger- 
ended termini for ligation, restriction enzyme digestion to 
provide for appropriate termini, filling- in of cohesive ends 
as appropriate, alkaline phosphatase treatment to avoid 
undesirable joining, and enzymatic ligation. In another 
embodiment, the fusion gene can be synthesized by con- 
ventional techniques including automated DNA synthesiz- 
ers. Alternatively, PCR amplification of gene fragments can 
be carried out using anchor primers which give rise to 
complementary overhangs between two consecutive gene 
fragments which can subsequently be annealed and ream- 
plifted to generate a chimeric gene sequence (see, for 
example, Current Protocols in Molecular Biology, eds. 
Ausubel et al. John Wiley & Sons: 1992). Moreover, many 
expression vectors are commercially available that already 
encode a fusion moiety (e.g., a GST polypeptide). ASARP3- 
encoding nucleic acid can be cloned into such an expression 
vector such that the fusion moiety is linked in-frame to the 
SARP3 protein. 

[0203] The invention also pertains to the use of variants of 
the SARP3 proteins which function as either SARP3 ago- 



nists (mtmetks) or as SARP3 antagonists. Variants of the 
SARJP3 proteins can be generated by mutagenesis, e.g., 
discrete point mutation or truncation of a SARP3 protein. An 
agonist of the SARP3 proteins can retain substantially the 
same, or a subset, of the biological activities of the naturally 
occurring form of a SARP3 protein. An antagonist of a 
SARP3 protein can inhibit one or more of the activities of 
the naturally occurring form of the SARP3 protein by, for 
example, competitively modulating a SARPS- mediated 
activity of a SARP3 protein. Thus, specific biological effects 
can be elicited by treatment with a variant of limited 
function. In one embodiment, treatment of a subject with a 
vmam having a subset of the biological activities of the 
naturally occurring form of the protein has fewer side effects 
in a subject relative to treatment with the naturally occurring 
form of the SARP3 protein. 

[0204] In one embodiment, variants of a SARP3 protein 
which function as either SARP3 agonists (mimetics) or as 
SARP3 antagonists can be identified by screening combi- 
natorial libraries of mutants, e.g., truncation mutants, of a 
SARP3 protein for SARP3 protein agonist or antagonist 
activity. In one embodiment, a variegated library of SARP3 
variants is generated by combinatorial mutagenesis at the 
nucleic acid level and is encoded by a variegated gene 
library. A variegated library of SARP3 variants can be 
produced by, for example, enzymaticatly ligadng a mixture 
of synthetic oligonucleotides into gene sequences such mat 
a degenerate set of potential SARP3 sequences is express- 
ible as individual polypeptides, or alternatively, as a set of 
larger fusion proteins (e.g., for phage display) containing the 
set of SARP3 sequences therein. There are a variety of 
methods which can be used to produce libraries of potential 
SARP3 variants from a degenerate oligonucleotide 
sequence. Chemical synthesis of a degenerate gene sequence 
can be performed in an automatic DNA synthesizer, and the 
synthetic gene men Hgated into an appropriate expression 
vector Use of a degenerate set of genes allows for the 
provision, in one mixture, of all of the sequences encoding 
the desired set of potential SARP3 sequences. Methods for 
synthesizing degenerate oligonucleotides axe known in the 
art (see, e.g., Narang, S. A. (1983) Tetrahedron 39:3; Itakura 
et al. (1984) Anna. Rev. Biochem. 53323; Itakura et al. 
(1984)Soence 198:1056; Ike et at (1983) Nucleic Acid Res. 
11:477). 

[0205] In addition, libraries of fragments of a SARP3 
protein coding sequence can be used to generate a variegated 
population of SARP3 fragments for screening and subse- 
quent selection of variants of a SARP3 protein. In one 
embodiment, a library of coding sequence fragments can be 
generated by treating a double stranded PCR fragment of a 
SARP3 coding sequence with a nuclease under conditions 
wherein nicking occurs only about once pet molecule, 
denaturing the double stranded DNA, renaturing the DNA to 
form double stranded DNA which can include sense/anti- 
sense pairs from different nicked products, removing single 
stranded portions from reformed duplexes by treatment with 
SI nuclease, and ligating the resulting fragment library into 
an expression vector. By mis method, an expression library 
can be derived which encodes N-terminal, C- terminal and ' 
internal fragments of various sizes of the SARP3 protein. 

[0206] Several techniques are known in the art for screen- 
ing gene products of combinatorial libraries made by point 
mutations or truncation, and for screening cDNA libraries 
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for gene products having a selected property. Such tech- 
niques are adaptable for rapid screening of the geoe libraries 
generated by the combinatorial mutagenesis of 5ARP3 
proteins. The roost widely used techniques, which are ame- 
nable to high through-put analysis, for screening large geoe 
libraries typically include cloning the gene library into 
replica blc expression vectors, transforming appropriate cells 
with the resulting library of vectors, and expressing the 
combinatorial genes under conditions in which detection of 
a desired activity facilitates isolation of the vector encoding 
the gene whose product was detected. Recursive ensemble 
mutagenesis (REM), a. new technique which enhances the 
frequency of functional mutants in the libraries, can be used 
in combination with the screening assays to identify SARP3 
variants (Arkan and Yourvan (1992) Prvc. NatL Acad. ScL 
USA 89:7811-7815; Delgrave et al (1993) Protein Engi- 
neering 6(3):327-331). 

[0207] The methods of the invention further include the 
use of anti-SARP3 antibodies. An isolated SARP3 protein, 
or a portion or fragment thereof, can be used as an immu- 
nogen to generate antibodies that bind SARP3 using stan- 
dard techniques for polyclonal and monoclonal antibody 
preparation. A full-length SARP3 protein can be used or, 
alternatively, antigenic peptide fragments of SARP3 can be 
used as immunogens. The antigenic peptide of SARP3 
comprises at (east 8 amino acid residues of the amino acid 
sequence shown in SEQ ID NO:2 or 5 and encompasses an 
epitope of SARP3 such that an antibody raised against the 
peptide forms a specific immune complex with the SARP3 
protein. Preferably, the antigenic peptide comprises at least 
10 amino acid residues, more preferably at least 15 amino 
acid residues, even more preferably at least 30 amino acid 
residues, and most preferably at least 30 amino acid resi- 
dues. 

[02*8] Preferred epitopes encompassed by the antigenic 
peptide are regions of SARP3 that are located on the surface 
of the protein, e.g., bydrophilic regions, as well as regions 
with high antigenicity. 

[0209] A SARP3 immunogen is typically used to prepare 
antibodies by immunizing a suitable subject, (eg., rabbit, 
goat, mouse, or other mammal) with the immunogen. An 
appropriate immunogenic preparation can contain, for 
example, recombinantly expressed SARP3 protein or a 
chemically synthesized SARP3 polypeptide. The prepara- 
tion can further include an adjuvant, such as Freund's 
complete or incomplete adjuvant, or similar immunostimu- 
laiory agent. Immunization of a suitable subject with an 
immunogenic SARP3 preparation induces a polyclonal anti- 
SARP3 antibody response. 

[0218] The term "antibody" as used herein refers to immu- 
noglobulin molecules and immunologically active portions 
of immunoglobulin molecules, i.e., molecules that contain 
an antigen binding site which specifically binds (imrounore- 
acts with) an antigen, such as a SARP3. Examples of 
immunologically active portions of immunoglobulin mol- 
ecules inchide F(ab) and Ffab^ fragments which can be 
generated by treating the antibody with an enzyme such as 
pepsin. The invention provides polyclonal and monoclonal 
antibodies that bind SARP3 molecules. The term "mono- 
clonal antibody" or "monoclonal antibody composition \ as 
used herein, refers to a population of antibody molecules 
that contain only one species of an antigen binding site 



capable of immu no re acting with a particular epitope of 
SARP3. A monoclonal antibody composition thus typically 
displays a single binding affinity for a particular SARP3 
protein with which it immunoreacts. 

[•211] Polyclonal anti*SARP3 antibodies can be prepared 
as described above by immunizing a suitable subject with a 
SARP3 immunogen. The anti-SARP3 antibody liter in the 
immunized subject can be monitored over time by standard 
techniques, such as with an enzyme linked immunosorbent 
assay (EUSA) using immobilized SARP3. If desired, the 
antibody molecules directed against SARP3 can be isolated 
from the mammal (eg., from the blood) and further purified 
by well known techniques, such as protein A chromatogra- 
phy to obtain the IgG fraction. Al an appropriate time after 
immunization, e.g., when the anli-SARP3 antibody titers arc 
highest, artfeody-producing cells can be obtained from the 
subject and used to prepare monoclonal antibodies by stan- 
dard techniques, such as the hybridoma technique originally 
described by Kohler and Milstein (1975) Nature 256:495- 
497) (see also. Brown et al. (1981) J. Immunol. 127:539-46; 
Brown et at (1980)7. BioL Chewt 255:4980-33; Yeh et al. 

(1976) Proc NatL Acad. ScL USA 76:2927-31; and Yeh et al. 
(1982) Int. J. Cancer 29:269-75), the more recent human B 
cell hybridoma technique (Kozbor et aL (1983) Immunol 
Today 4:72), the EBV-hybridoma technique (Cole et al. 
(1985) Monoclonal Antibodies and Cancer Therapy, Alan R. 
Liss, Inc., pp. 77-96) or trioraa techniques. The technology 
for producing monoclonal antibody hybridomas is well 
known (see generally Kenneth, R. H. in Monoclonal Anti- 
bodies: A New Dimension In Biological Analyses, Plenum 
Publishing Coip., New York, N.Y. (1980); Lerner, E. A. 
(1981) Yale J. BioL Med. 54:387-402; Getter, M. L. ct al. 

(1977) Somatic Cell Genet. 3:231-36). Briefly, an immortal 
cell line (typically a myeloma) is fused to lymphocytes 
(typically splenocytes) from a mammal immunized with a 
SARP3 immunogen as described above, and the culture 
supematants of the resulting hybridoma cells are screened to 
identify a hybridoma producing a monoclonal antibody that 
binds SARP3. 

[0212] Any of the many well known protocols used for 
fusing lymphocytes and immortalized cell lines can be 
applied for the purpose of generating an anti-SARP3 mono- 
clonal antibody (see, e^ G. Galfre et al. (1977) Nature 
266:55052; Gefter et al. (1977) supra; Lerner (1981) supra; 
and Kenneth (1980) supra). Moreover, the ordinarily skilled 
worker will appreciate that mere are many variations of such 
methods which also would be useful. Typically, the immortal 
cell line (e.g., a myeloma cell line) is derived from the same 
ma mm alian species as the lymphocytes. For example, 
murine hybridomas can be made by fusing lymphocytes 
from a mouse immunized with an immunogenic preparation 
of the invention with an immortalized mouse cell line. 
Preferred immortal cell lines are mouse myeloma cell lines 
that are sensitive to culture medium containing hypoxan- 
thine, aminopterin and thymidine ("HAT medium"). Any of 
a number of myeloma cell lines can be used as a fusion 
partner according to standard techniques, e.g., the P3-NS1/ 
1-Ag4-1, P3-x63-Ag8.653 or Sp2ZO-Agl4 myeloma Hoes. 
These myeloma lines are available from ATCC. Typically, 
HAT- sensitive mouse myeloma cells are fused to mouse 
splenocytes using polyethylene glycol ("PEGO. Hybridoma 
cells resulting from the fusion are then selected using HAT 
medium, which kills unfused and unproductively fused 
myeloma cells (unfused splenocytes die after several days 
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because tbey arc not transformed). Hybridoma cells produc- 
ing a monoclonal antibody of the invention are detected by 
screening the hybridoma culture supernatant* for antibodies 
thai bind SARP3, e.g., using a standard EUSA assay. 

[0213] Alternative to preparing monoclonal antibody-se- 
creting hybridomas, a monoclonal anu-S ARP3 antibody can 
be identified and isolated by screening a recombinant com* 
binatorial immunoglobulin library (eg., an antibody phage 
display library) with SARP3 to thereby isolate immunoglo- 
bulin library members that bind SARP3. Kits for generating 
and screening phage display libraries are commercially 
available (e.g., the Pharmacia Recombinant Phage Antibody 
System, Catalog No. 27-9400*01; and the Stratagem Sur- 
flAP™ Phage Display Kit, Catalog No. 240612). Addition- 
ally, examples of methods and reagents particularly ame- 
nable for use in generating and screening antibody display 
library can be found in, for example, U.S. Pat. No. 5,223, 
409; PCT Publication No. WO 92/18619; PCT Publication 
No. WO 91/17271; PCT Publication No. WO 92/20791; 
PCT Publication No. WO 92/15679; PCT Publication No. 
WO 93/01288; PCT Publication No. WO 92/01047; PCT 
Publication No. WO 92/09690; PCT Publication No. WO 
90/02809; Fuchs et al. (1991) Bio/Technology 9: 1370-1372; 
Hay et al. (1992) Hum. Antibod Hybridomas 3:81-85; Huse 
et al. (1989) Science 246.1275-1281; Griffiths et aL (1993) 
EMBO J 12:725-734; Hawkins et al. (1992) /. Mol. Biol. 
226:889-896; Ctarkson et aL (1991) Nature 352:624-628; 
Gram et al. (1992) Proc. Natl. Acad Sci USA 89:3576- 
3580; Garrad el al. (1991) Bio/Technology 9:1373-1377; 
Hoogenboom el aL (1991) Nuc Acid Res. 19:4133-4137; 
Barbas et al. (1991) Proc. NatL Acad Set USA 88:7978- 
7982; and McCafferty et aL (1990) Nature 348:552-554. 

[0214] Additionally, recombinant anli-SARP3 antibodies, 
such as chimeric and humanized monoclonal antibodies, 
comprising both human and non-human portions, which can 
be made using standard recombinant DNA techniques, are 
within (be scope of the methods of the invention. Such 
chimeric and humanized monoclonal antibodies can be 
produced by recombinant DNA techniques known io the art, 
for example using methods described in Kobinson et al. 
International Application No. PCT7US86/02269; Akira, et 
al. European Patent Application 184,187; laniguchi, M., 
European Patent Application 171,496; Morrison et al. Euro- 
pean Patent Application 173,494; Neuberger et al. PCT 
Publication No. WO 86/01533; U.S. Pat No. 4316^67; 
Cabilly et al. European Patent 125,023; Better et al. (1988) 
Science 240:1041-1043; Liu et aL (1987) Proc. Natl. Acad 
ScL USA 84:3439-3443; Liu et al. (1987) /. Immunol. 
139:3521-3526; Sun et al. (1987) Proc NatL Acad Set. USA 
84.214-218; Nishimura et al. (1987) Cane Res. 47:999- 
1005; Wbod et al. (1985) Nature 314:446-449; Shaw et al. 
(1988)7. NatL Cancer Inst. 80:1553-1559; Morrison, S. L. 
(1985) Science 229.1202-1207; Oi el al. (1986) BioTech- 
niques 4:214; U.S. Pat. No. 5,225,539; Jones et aL (1986) 
Nature 321:552-525; Vcrhocyan et al. (1988) Science 
239:1534; and Beidleret al. (1988) X Immunol 141:4053- 
4060. 

[0215] An anti-SARP3 antibody can be used to detect 
SARP3 protein (e.g., in a cellular lysate or cell supernatant) 
in order to evaluate the abundance and pattern of expression 
of the SARP3 protein. Anti-SARP3 antibodies can be used 
dia&nost ically to monitor protein levels in tissue as part of a 
clinical testing procedure, e.g^ to, for example, determine 



the efficacy of a given treatment regimen. Detection can be 
facilitated by coupling (Le., physically linking) the antibody 
to a detectable substance. Examples of detectable substances 
include various enzymes, prosthetic groups, fluorescent 
materials, luminescent materials, bio luminescent materials, 
and radioactive materials. Examples of suitable enzymes 
include horseradish peroxidase, alkaline phosphatase, Oga- 
lactosidase, or acetylcholinesterase; examples of suitable 
prosthetic group complexes include sireptavidin/biotin and 
avidio/biotio; examples of suitable fluorescent materials 
include umbelliferone, fluorescein, fluorescein isoihiocyan- 
ate, rhodamine, d^chlorotriazinylamine fluorescein, dansyl 
chloride or phycoerythrin; an example of a luminescent 
material includes luminot; examples of btoluminescent 
materials include tucif erase, luciferin, and acquorin, and 
examples of suitable radioactive material include lz3 l, l \ 
*Sor 'H. 

[0216] This invention is further illustrated by the follow- 
ing examples which should not be construed as limiting. The 
contents of all references, patents and published patent 
applications cited throughout this application, as well as the 
Sequence Listing is incorporated herein by reference. 

EXAMPLES 

Example 1 

SARP3 Gene Expression in Human Tissues 

[0217] Northern blot analysis was used to evaluate expres- 
sion of SARP3 in human tissues. The results indicated a high 
level of expression in pancreas, followed by a lower level in 
spinal cord, tower levels in liver and small intestine, and a 
detectable level in colon. 

[0218] SARP3 expression was also analyzed in human 
tissue samples collected from abdominal subcutaneous fat 
and adipose tissue from the buttocks of ten nonobese adult 
men and women, which included five volunteers subjected 
to a high calorie, fat-rich diet over an eight-week period. 

[0219] Total RNA was prepared using the trizol method 
and treated with DNase to remove contaminating genomic 
DNA. cDNA was synthesized using standard techniques. 
Mock cDNA synthesis in the absence of reverse tran- 
scriptase resulted in samples with no detectable PCR ampli- 
fication of the control 18S gene, confirming efficient 
removal of genomic DNA contamination. SARP3 expres- 
sion was measured by TaqMan quantitative PCR analysis, 
performed according to the manufacturer's directions (Per- 
nio Elmer Applied Biosystems, Foster City, Calif.). 

[0220] PCR probes were designed by PrimerExpress soft- 
ware (PE Biosystems) based on the human SARP3 
sequence. 

[0221] To standardize the results between the different 
tissues, two probes, distinguished by different fluorescent 
labels, were added lo each sample. The differential labeling 
of the probe for the SARP3 and the probe for 18S RNA (as 
an internal control) thus enabled their simultaneous mea- 
surement in the same well. Forward and reverse primers and 
the probes for both 18S RNA and human or murine SARP3 
were added to the TaqMan Universal PCR Master Mix (PE 
Applied Biosystems). Although the final concentration of 
primer and probe could vary, each was internally consistent 
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within » given experiment. A typical experiment contained 
200 aM each of the forward and reverse primers and 100 nM 
of the probe for the 18S RNA, as well as 600 nM of each of 
the forward and reverse primers and 200 nM of toe probe for 
SARP3. TaqMau matrix experiments were carried out using 
an AB1 PRISM 770 Sequence Detection System (PE 
Applied Biosystems). Tbc thermal cycler conditions were as 
foHows: hold for 2 minutes at 50* C. and 10 minutes at 95° 
C followed by two-step PCR for 40 cycles of 95° C. for 15 
seconds, followed by 60° C. for 1 minute. 

[•222] Tbc following method was used to quantitatively 
calculate SARP3 gene expression in the tissue samples, 
relative to the 18S RNA expression in the same tissue. The 
threshold values at which the PCR amplification started 
were determined using the manufacturer's software. PCR 
cycle number at threshold value was designated as CT. 
Relative expression was calculated as 2* <(CI ^ CT 18S) tis- 
sue of mteiest-<cnest-CT18S) lowest expressing tissue in 
panel). Samples were run in duplicate and the averages of 2 
relative expression levels that were linear to the amount of 
template cDNA with a slope similar to the slope for the 
internal control 18S were used. 

[0223] The Taqman results revealed expression of SARP3 
in adipose tissue from both abdomen and buttocks. Among 
the five indrviduab subjected to the high calorie, fat-rich 
diet, two individuals showed a significantly increased 
expression of SARP3 in adipose tissue from the buttocks 
after the eight-week diet period. 

EXAMPLE 2 

SARP3 Oene Expression in Mouse Tissues 

[0224] Expression of mouse SARP3 mRNA was exam- 
ined by Northern blot analysis in a wide panel of mouse 
tissues. The results indicated that expression was limited to 
white adipose tissue and hypothalamus. 



[•225] SARP3 expression in hypothalamus was examined 
further by in situ staining. The results showed a diffuse 
pattern of expression in a subset of neurons throughout the 
hypothalamus. 

[0224] Expression of S ARP3 in mouse hypothalamus was 
further examined to determine whether expression was 
modulated by leptin treatment Forty mice were divided into 
two groups maintained for five months on either a regular 
diet or a high fat diet, followed by administration of 5 ptg 
leptin or phosphate buffered saline by ICV. Three hours or 
twenty-four hours later, the hypothalamus was removed for 
Northem blot analysis of SARP3 expression. The results 
showed a higher level of SARP3 expression in the leptin and 
PBS treated groups sacrificed twenty-four hours after leptin 
treatment as compared to the corresponding groups sacri- 
ficed three hours after leptin treatment. No significant dif- 
ference was seen between the kptin-treated mioe fed a 
regular diet or a high fat diet at either time point However, 
PBS treated mice from the groups on a high fat diet showed 
slightly higher levels of SARP3. 

[•227] Genetic mouse models of obesity (ob/ob, db/db, 
A\ and tub/tub mice) were also examined for SARP3 
expression in the hypothalamus. The results indicated no 
difference in the level of SARP3 expressed between the Ay 
and tub/tub mice and their respective corresponding wild 
type strains. In contrast, the ob/ob and db/db mice showed 
a lower level of SARP3 expression as compared to their 
respective corresponding wild type strain, which is likely 
due to the absence of the leptin signaling pathway in these 
mice. 

[0228] Equivalents 

[0229] Those skilled in the art will recognize, or be able to 
ascertain using no more than routine experimentation, many 
equivalents to the specific embodiments of the invention 
described herein. Such equivalents are intended to be 
encompassed by die following claims. 



SIOUBHCE LISTIWO 



<160> NUMBER OF SEQ ID NOSl 6 

<210> SEQ ID NO 1 

<21l> LENGTH t 1*05 

«212> TYPE i CHA 

<213> ORGAJUSm Homo .*pW* 

<220> FEATURE i 

<221> NAME/XSyi CDS 

<222> LOCATION (182) . • . (1135 j 

<400> SZOUENCSs 1 

goggegecag gatcagtegg ggcacccgca gcgcaggctg ccaccctcot gggcgaccrtc 60 

cgcggcggcg geggeggegg cfcgggtagag teagggcegg gggcgcacgc cqgaacacct 120 

gggccgccgg geacegageg tegggggget gcgcggcgcg accctggaga gggcgcagcc 180 

g atg egg gcg gcg gcg gcg gcg ggg ggc geg egg acg gec gcg crtg gcg 229 
Ma* Arg Ala Ala Ala Ala Ala Qly Oly Val Arg Thr Ala Ala Leu Ala 
13 10 15 

ctg ctg ctg ggg gcg ctg cac tgg gcg ccg gcg cgc tgc gag gag tac 277 
Leu Lau Lau Gly Ala Lan Hia Trp Ala Pro Ala Arg Cya Glu Glu Tyr 

20 2S 30 
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-continued 

gee tac tat 99c tgg cag gee gag ccg ctg cae gge cgc tec tae tee 325 
Aap Tyr Tyr Oly Trp Gin Ala Glu Pro Leu RU Oly Arg Sar Tyc Sar 
33 40 43 

aag ccg ccg cag tgc ctt gac ate cct gec gee* otg ccg etc tgc cac 373 
Lya Pre Pro a In Cy* Lau Aap I la Pre Ala Aap Leu Pre Lea Cya Hie 
30 53 60 

a eg gtg ggc tae aag ego atg egg ctg cec aac otg ctg gag cae gag 42 t 

Thr Val Gly Tyr Lya Arg Met Arg Lau Pre Aan Lee Lee Glu Hi a Gla 
63 70 73 80 

age ctg gee gaa gtg aag cag cag geg age ago tgg ctg ccg ctg ctg 469 
Ser Leu Ala Ola Val Lya Gin Gin Ala Sar Ser Trp Lea Pro Lea Lea 
83 90 93 

gee sag ego tge eae teg gat acg cag gto ttc ctg tgc teg etc ttt 317 
Ala Lya Arg Cya Hie Sar Aap Thr Gin Val Pee Lea Cya Ser Leu Phe 
100 103 110 

geg ceo gto tgt etc gae egg cee ate tae ccg tge cge teg ctg tge 563 
Ala Pro Val Cya Lau Aap Arg Pro lie Tyr Pro Cya Arg Ser Lau Cya 
113 120 123 

gag gee gtg ego gee gge tge geg eeg etc atg gag gee tae ggc tte 613 
Glu Ala Val Arg Ala Gly cya Ala Pro Lea Net Glu Ala Tyr Gly Phe 
130 133 140 

ceo tgg cct gag atg ctg cac tgo cae aag ttc cec otg gae aac gae 661 
Pro Trp Pro Glo Mat Lau Hia Cya Hia Lya Phe Pro Lao Aap Aan Aap 

143 150 153 260 

etc tgc ate gee gtg cag tte ggg cae ctg cec gee ace geg cct eea 709 
Lau Cya Zla Ala Val Gin Pha Gly Hia Lau Pre Ala Tnr Ala Pro Pro 
163 170 175 

gtg see aag ate tge gee cag tgt gag atg gag cae agt get gae gge 737 
Val Thr Lya lie Cya Ala Gin Cya Glo Mat Glu Bia Sac Ala Aap Gly 
180 185 190 

etc atg gag cag atg tge tee agt gae ttt gtg gtc aaa atg ego ate 80S 
Lao Mat Glu Gin Met Cya Ser Sar Aap Phe Val val Lya Met Arg lie 
193 200 203 

aag gag ate aag ata gag aat ggg gac egg aag ctg att gga gee cag 833 
Lya Glu He Lya He Glu Aan Gly Aap Arg Lya Lau Xia Gly Ala Gin 

210 215 220 

aaa aag aag aag ctg etc aag ccg gge ece ctg aag ego aag gac aee 901 
Lya Lya Lya Lya Lau Lea Lya Pro Gly Pro Leu Lya Arg Lya Aap Thr 

225 230 235 240 

aag egg ctg gtg ctg eae atg aag aat gge geg ggc tgc cee tge eea 949 
Lya Arg Lau .Val Leu Hia Met Lya Aan Gly Ala Gly Cya Pro Cya Pro 
243 250 255 

cag ctg gac age ctg geg gge age tte otg gtc atg gge ego aaa gtg 997 
Gin Lau Aap Ser Lau Ala Gly Ser Phe Lau Val Mat Gly Arg Lya Val 
260 265 270 

gat gga cag ctg ctg etc atg gee gtc tac cgc tgg gac aag aag aat 1045 
Aap Gly Ola Lau Leu Lou Mat Ala Val Tyr Arg Trp Aap Lya Lya Aan 

275 280 285 

aag gag atg aag ttt gca gtc aaa ttc atg tte tee tac cec tgc tec 1093 
Lya Glu Met Lya Pha Ala Val Lya Pha Mat Pha Ser Tyr Pro Cya Ser 

290 29S 300 

cte tae tac cct ttc tte tae ggg geg gca gag ceo cae tga 1135 
Lea Tyr Tyr Pro Pha Phe Tyr Gly Ala Ala Glu Pro Hia * 
305 310 315 

agggcaetcc tecttgecet gccagetgtg ccttgcttgc ectctggccc cgeeccaact 1195 
teeaggctga cceggceeta etggagggtg ttttcacgea tgttgttaet ggcacaaggc 1255 
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-continued 



ctaagggatg 


ggcacggagc 


ccaggctgtc 


ctttttgaec caggggtect ggggtccctg 


1315 


ggatgttggg 


<Tttc<rtct<rt 


coggagcagg 


gcttcttcat ctgggtgcag acctcoggg* 


1375 


otc«9«aagt 


•gocagggga 




agggaaaggt ggaggggotc agggcaccut 


1435 


gaggcggagg 


tttcagagta 


gaaggtgatg 


tcagcteeag ctcccctctg tcggtggtgg 


1493 


ggcetcocct 


tgaageggga 


agtcrtoaata 


ttaggotaag ctatttggga aagttctccc 


1555 


C accgCCCOt 


gtacgcgtca 


tec tagcccc 


acttAggaaa ggagttaggg tctcagtgcc 


1613 


tccagccaca 


ccccctgcct 


tccccagcrtt 


gcccatttcc ctgaccaaag gcocagagct 


1675 


eccoaeagao 




gcccogccea 


gectaggcat agaccccctt ctggtccgcc 


1735 


cgtggctcga 


ttcccgggat 


tcattcctca 


goetetgett etecctttta toeeaataag 


1795 


ttattgcfcac 


tgctgtgagg 


ccataggtac 


tagacaacca atacatgeag ggttgggttt 


1835 


tctaatttt* 


ttaacttttt 


aattaaatca 


aaggtcgacg ogeggoageg 


1905 



<210> SEQ tO NO 2 

«2ll> LraDTHi 117 

<2l2> TTFBt PRT 

<2l3» OftOAHISMi Homo aaplena 

<400> SXQUX&GSi 2 

Nat Arg Ala Ala Ala Ala Ala Gly oly Val Acg Thr Ala Ala Leu Ala 

13 10 13 

Leu Lau Leu Gly Ala Lau Hia Trp Ala Pro Ala Arg Cya Glu Glu Tyr 
20 25 30 

Aap Tyr Tyr oly Trp Gin Ala Glu Pro Lau Hia Oly Arg Sar Tyr Sax 
35 40 45 

Lya Pro Pro Gin Cya Lau Aap I la Pro Ala Aap, Leu Pro Lau Cya Hia 

50 33 60 

Thr Val Gly Tyr Lya Arg Nat Arg Lau Pro Aan Lau Lau Glu Hia olu 

65 70 73 80' 

Sar Lau Ala Glu Val Lya Gin Gin Ala Sar Sar Trp Lau Pro Lau Lau 
35 90 95 

Ala Lya Arg Cya Hia Sar Aap Thr Gla Val Pha Lau Cya Sar Lau pha 
100 105 HO 

Ala Pro Val Cy« Lou Aap Arg Pro Ila Tyr Pro Cya Arg sar Lau Cya 

115 120 125 

Olu Ala Val Arg Ala Gly Cya Ala Pro Lau Mat Glu Ala Tyr Gly pha 

130 135 140 

Pro Trp Pro Glu Mat Lau Him Cya Hi a Lya Pha Pro Lau Aap Aan Aap 
145 ISO 135 160 

Lau Cya Ila Ala Val Gin Pha Oly Hia Lou Pro Ala Thr Ala Pro Pro 

165 170 173 

Val Thr Lya ila Cya Ala Gin Cya Glu Mat Glu Hia Sar Ala Aap Oly 
180 183 190 

Lau Mat Glu Gin Mat Cya Sar Sar Aap Pha Val Val Lya Mat Arg Ila 

195 200 205 

Lya Olu Ila Lya Ila Olu Aan Gly Aap Arg Lya Lau Ila Gly Ala Gin 

2X0 215 220 

Lya Lya Lya Lya Lau Leu Lya Pro Gly Pro Leu Lya Arg Lya Aap Thr 
223 230 235 240 
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-continued 



Lye Arg Leu v*l Leu Hit Met Lye Abb Oly Ala Sly Cye Pro Cym pro 
245 290 253 

Oln Lau Asp Ser Leu Ala Gly Ser Pfae Leu Vol net Gly Arg Lye v*l 

260 265 270 

Asp oly Oln Leu Cm Uq Het Ala Val Tyr Arg trp Aap Lym Lye JUn 

275 280 285 

Lye Glu Met Ly* Ph* Al* val Lye Phe Met Ph* Sax Tyr Pro Cya Ser 

290 295 300 

L«Q Tyr Tyr Pro Pho Pho Tyr Oly Ala Ala Ola Pro Hi* 

305 310 313 



<210> SEQ ID NO 3 

<2ll> LENGTH I 954 

<212> TTPSt DWA 

<213> ORGANISM! Homo eaplene 

<400» SEQUENCE | 3 



atgcgggcgg 


cggcggcgge 


ggggggcgtg cggacggccg cgctggcgct gctgctgggg 


60 


9 cgo'fcg co ot 


gggegceggo 


gegctgegag gegtacgact ectatggetg gcaggocgag 


120 


ecgetgcecg 


gccgctecta 


ctcoaagccg ccgcagtgco ttgacatcco tgccgacctg 


180 


c ego tctgcc 


ac.cggtggg 


ctacaagcgc atgeggetgc ccaacctgct 99*90*09*9 


240 


agcctggceg 


aagtgaagca 


geaggegage agctggctgc cgctgctggc caagcgctgc 


300 


cactcggate 


cgcaggtctt 


cctgtgctcg ctctttgcgc ccgtctgtct cgaocggccc 


360 


atctaccogt 


gc c get cget 


gtgegaggco gtgogcgccg gctgcgcgcc gctcatggag 


420 


gcvjtaoggct 


tcccctggcc 


tgagatgctg eactgccaca agttccecct ggacaacgac 


480 


ctctgea^eg 


ccgtgcagtt 


cgggcacctg 000900*009 cgoctocagt gaccaagato 


340 


tgegcccagt 


gtgagatgga 


geacagtget gacggcctca tggagcaga* gtgctecagt 


600 


gectttgt gg 


teaaaatgeg 


catcaaggag atcaaoatag agaatgggga ccggaagctg 


660 


attggagcoa 


agaaaaagaa 


gaagetgetc aagccgggeo ccctgaagcg caaggacaco 


720 


aagcggetgg 


tgotgeecat 


gaagaatggc gcgggctgco cctgcccac* gctggacagc 


780 


ctggcgggce 


gcttcctggt 


catgggccgc aaagtggatg gaoagctget gctcatggcc 


840 


gtotacc^ct 


ggg*c««g*« 


gaa*««ggag atgaagtttg cagteaaatt catgttctcc 


900 


fcaccectgct 


9 octet acta 


coctttcttc taeggggegg cagagoceoa ctga 


934 



<210> SEQ 10 SO 4 

«2ll» LENGTH 1 1186 

<2\2> TYPEf DMA 

<213> ORGANISM 1 Kue muaculue 

<220> FEATURES 

<22l> NAME/ KEY f CDS 

<222> LOCATXOBt < 24 2 > . ( 1 1 36 ) 

<40O> SEQUENCES 4 

ggcgggggtg ggeggtgagg gggaccagcg gotgeogatt ggctagggao cggcgaagcc 60 

tgggctggag cccogtggtg ggaggegoct ggatcactco ggcageggag eggagcagag 120 

actgccecct acttggacga coctagtago agccggcttc agggaacatc ccagccgggg 180 

cgcacgccgg geagegggge gccgagcacc gagcegtegg ggcaggoege aacatccagc 240 

c atg tgg gtg goo tgg ago gca egg acg gec gca ctg gcg ttg ctg etc 289 
Me* Trp Val Ala Trp Sar Ala Arg Thr Ala Ala Lea Al* Leu Lea Leu 
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-continued 

15 10 13 

999 9cg ctg cat 999 909 cca tea C90 990 cag gag tac gac tac tae 337 
Oly Ala Lou His Oly Ala Pro Thr Arg Giy Gin a la Tyr A*p Tyr Tyr 

20 25 30 

ggt tgg cag gee gag ccg etg cao gge ego tee tan tee aag cca eeg 383 
Oly Trp Ola Ala Ola Pro Leu Hit Gly Arg Ser Tyr Sax Lya Pro Pro 
33 40 45 

eog tge etc gac ate cce goo gat ctg eeg etc tgt eae aeg gtg gge 433 
Oln Cya Loo Aap I la Pro Ala Aap Lou Pro Lao Cyo Hia The Val Gly 
SO 53 60 

tac aag cge atg egg ctg ceo aac ctg ctg gag cao gag age ctg gee 481 
Tyr Lya Arg Mat Arg Lou Pro Aan Lou Lou Olu Hia Glu Sor Lou Ala 

65 70 73 80 

gag gtg aag cag cag gea ago ago tgg etg cca ctg ctg gee aag cge 529 
Glu Val Lya Gin Oln Ala Sor Sar Trp Lao Pro Lou Lou Ala Lya Arg 
83 90 93 

tge cao tea gae ace cag gtc ttc etc tge teg etc tte get cce gtc 577 
Cya Kla Sor Aap Thr Oln Val Phe Lou Cya Sor Lou Pha Ala Pro Val 
100 103 110 

tge ctg gae cga ceo ate tae cec tge cge teg ctg tge gaa got gcg 623 
Cya Leu Aap Arg Pro ria Tyr Pro cya Arg ser Lou cya Glu Ala Ala 
115 120 123 

cge gee gge tge get ccg cte atg gag gee tac ggt ttc cct tgg cce 673 
Arg Ala Gly Cya Ala Pro Leu Mat Glu Ala Tyr Gly Pha Pro Trp Pro 
130 135 140 

gag atg ctg cae tge cae aag ttc cce ctg gae aac gac etc tge ate 721 
Glu Mat Lou Mia Cya Hia Lya Pho Pro Lou Aap Aan Aap Lou Cya Zlo 
143 150 133 160 

gcg gtg cag ttc ggg cae ctg cct gee ace gog cct oca gtg ace aag 769 
Ala Vel oln Pha Gly Hia Leu Pro Ala Thr Ala Pro Pro Val Thr Lya 

1*3 170 175 

ate tgt gee cag tgt gag atg gag oac age get gae gge etc atg gaa 817 
He Cya Ala Gin Cya Glu Mat Olu Hia Sor Ala Aap Oly Lou Mot Glu 
180 185 190 

cag atg tge tee agt gae ttt gtg gtc eeg atg cge att aag gag ate 865 
Gin Mat Cya Sor Sar Aep Pho Val Vel Lya Mot Arg He Lya Ola lis 
195 200 203 

aeg at a gac aac ggg gac cga aag ttg att gga gee cag aag aag aag 913 
Lya lie Asp Aan Oly Aap Arg Lye Leu Il« oly Ala Oln Lye Lye Lye 

210 215 220 

aag ctg etc eag gca gge cce tte aag cge aag gac ace aag aag ctg 961 
Lya Lou Leo Lya Ala oly Pro Lou Lya Arg Lya Aap Thr Lya Lya Lou 

225 230 235 240 

gtc ctg cat atg aag aac ggg gea age tge cct tge cca cae tta gac 1009 
Val Leu Hie Mot Lya Aen Gly Ale Ser Cya Pro Cya Pro Gin Lou Aap 
245 250 255 

aae etg aeg gge ago ttc ctg gtc atg ggo cge aaa gta gag gga cag 1037 
Aen Lou Thr Oly Ser Pho Leu Val Mot Gly Arg Lya Val Olu Gly Oln 
260 265 * 270 

c«g ctg etc aeg gco gtc tac cge tgg gao aag aag aat aag gag atg 1105 
Lau Lou Lou Thr Ala Val Tyr Arg Trp Aap Lya Lya Aeo Lya Olu Mat 
275 2S0 293 

aag ttt gcg gtc aaa ttc atg ttc tec tat cce tgt tec etc tac tae 1153 
Lya Pho Ala Val Lya Pho Mat Phe Sor Tyr Pro cya Ser Lea Tyr Tyr 
290 295 300 

cct ttt ttc tat ggg gca get gaa cce cac tga H86 
Pro Phe Phe Tyr Oly Ala Ala Olu Pro Hie * 



US 2003/0143610 Al Jul. 31, 2003 

32 



-continued 



JOS 310 



<210> SXQ ID NO 5 

<211> LEMGTBt 314 

<212> TYPE l PRT 

<213> OHGAMISMi Hu* oueculue 

<A0Q> 8BQtmKSt 3 

Nat, Trp Val Al* Txp Ser Ala Arg Thr Ala Ala Loo Ala Lou Leu Leu 

1- 3 10 13 

Oly Ala Lau Hi a Cly Ala Pro thr Arg Oly a In Glu Tyr Aap Tyr Tyr 

20 ' 23 30 

Cly Trp Gin Ala olu Pro Lou Hla Oly Arg Sar Tyr sar Lya Pro Pro 
33 40 45 

Gift Cya Lao Aap I la Pro Ala Aap Lou Pro Lou Cya Hla Thr Val Gly 
30 S3 60 

Tyr Lya Arg Mat Arg Loo Pro Aan Lao Lou Glu Mia Glu Sar Lau Ala 

63 t 70 73 80 

Glu Val Lya Gin a la Ala Sar ser Trp Lau pro Lao Lao Ala Lya Arg 
83 90 93 

Cya Hla Sar Aap Thr Gin Val phe Lao Cya Sar Lao Pfoa Ala Pro Val 

100 103 no 

Cya Lao Aap Arg Pro I la Tyr Pro Cya Arg Sar Lao Cya Olu Ala Ala 
113 120 123 

Arg Ala Gly Cya Ala Pro Lao Mot Glu Ala Tyr Gly Pho Pro Trp Pro 
110 US 140 

Glo Mat Lao Hla Cya Hla Lya Pho Pro Loo Aap Aan Aap Loo Cya lie 

145 ISO 1SS 140 

Ala Val Glo Pho Gly Hla Lao Pro Ala Thr Ala Pro Pro Val Thr Lya 

163 170 175 

I la Cya Ala Gin Cya Glo Mat Glu Hla Sar Ala Aap Gly Lau Mat Glo 

180 185 190 

Gin Mat Cya Sar Sar Aap Pha Val Val Lya Mat Arg lie Lya Glu lie 

1»3 200 205 

Lya He Aap Aan Gly Aap Arg Lya Lao lie Gly Ala Gin Lyo Lya Lye 

210 213 220 

Lya Lau Lau Lya Ala Gly Pro LOU Lya Arg Lya Aap Thr Lya Lya Leu 
223 230 235 240 

Val Lau Hla Mat Ly« Aan Oly Ala Ser Cya Pro Cya Pro Gin Leo Aap 

243 250 255 

Aan Leu ifer Gly ser Pho Leu Val Met Gly Arg Lya Val Glu Gly Gin 

260 263 270 

Lau Lau Lau Thr Ala Val Tyr Arg Trp Aap Lya Lya Aan Lya Glu Mat 

275 280 283 

Lya Pha Ala Val Lya Pha Met Pho Sar Tyr Pro Cya Ser Lao Tyr Tyr 

290 293 300 

Pro Pha Pha Tyr Gly Ala Ala Glu Pro Hla 
303 310 



<210> SEQ 10 NO 6 

<211> LEUGTHl 945 

<212> TYPKs UNA 

<213> ORGANISM! Mua au* cuius 
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-continued 

<«00» SSQUEHCBl 6 

atgtgggtgg cctggagcgc acggac^gcc gcactggogt tgctgctcgg ggcgctgca* 60 

9TTJv?ccam ca cgcggccft ggagtacoac tactacggtt ggcaggccga gccgctgoac 120 

ggccgctcot actccaagcc «ccgcag*?e etcgacatcc ccgccgatct gccgctctgt 180 

eacacggtgg gctocaaqcg cotgcggc^g cccaacctgc tggagcacga gagcotggcc 240 

gag^tgaagc agcog^caag c*gctg9<rtg ccactgctgg ccaagc^ctg ccaeteagaa 300 

acocaggtct tcetctgtrto gcrtcttcgc* cccg-tcrtgcc tggaccgocc catctaoccc 360 

tgccgctcgc tgtgcgatgc tgcgcgcgco ggctgcqcto cgcrtcatgga ggcctaoggt 420 

ttcccttggc cc^agatgct gcactgccac aagttceeec tggaeaaoga ectetgcatc 480 

gcggtgcag-t tcgggcaccrt gcatgceaco gcgcertccag tgaecaagat ctqtgcccog 540 

tgtgagatgg ageacagcgc tgacggccrto atggaacaga tgtgctecag t^actttgfcg 600 

gtcaagatgo gcattaaqga gatcaagate gacaacgggg acogaaagtfc gattggagec 660 

cagaa^aag* egaagetgct eaaggcaggc ccettaaago gcaaggacac caagaagctg 720 

gtoctgeata tgaagaacgg ggcaagctgc cottgcocac aattaoaoaa cctgtcgggc 780 

agcttcctgg tcatgggocg caaagtaqag ggaeagcrtgc tgctcracggc agtcrtaccgc 840 

tgggacaaga agaataagga gatgaagttt goggrtcaaat tcatgttetc ctafcccctg* 900 

tccctctact aecctttttt ctatggggca gotgaaeecc actga 945 



What is claimed is: 

1. A method for identifying a compound capable of 
treating a metabolic disorder, comprising assaying the abil- 
ity of the compound to modulate an SARP3 nucleic acid 
expression or SARP3 polypeptide activity, thereby identi- 
fying a compound capable of treating a metabolic disorder. 

2. The method of claim 1, wherein (he metabolic disorder 
is selected from the group consisting of obesity, overweight, 
diabetes, insulin resistance, cachexia, and anorexia. 

3. The method of claim 1, wherein the ability of the 
compound to modulate a SARP3 nucleic acid expression or 
a SARP3 polypeptide activity is determined by delecting a 
SARP3 activity of a cell. 

4. The method of claim 1, wherein the 3ARP3 b selected 
from the group consisting of: 

a) a polypeptide comprising an amino acid sequence 
which is at least 90 percent identical to the amino acid 
sequence of SEQ. ID NO 2 or 5; and 

b) a naturally occurring allelic variant of a polypeptide 
consisting of the amino acid sequence of SEQ ID NO:2, 
wherein the polypeptide is encoded by a nucleic acid 
molecule which hybridizes to a complement of a 
nucleic acid molecule consisting of SEQ ID NO: 1 in 
6xSSC at 45° G, followed by one or more washes in 
0.2xSSC, 0.1% SDS at 65° C. 

5. A method for identifying a compound capable of 
modulating a SARP3 mediated metabolic activity, compris- 
ing: 

(a) contacting a cell which expresses SARP3 with a test 
compound; and 



(b) assaying the ability of the test compound to modulate 
toe expression of a SARP3 nucleic acid or the activity 
of a SARP3 polypeptide, thereby identifying a com- 
pound capable of modulating a SARP3 mediated meta- 
bolic activity. 

6. A method for identifying a compound capable of 
modulating a SARP3 mediated metabolic activity, compris- 
ing: 

(a) contacting a composition comprising a polypeptide 
comprising the amino acid sequence of SEQ ID NO:2 
or 5 with a test compound; and 

(b) assaying the ability of the test compound to modulate 
the activity of the polypeptide, thereby identifying a 
compound capable of modulating a SARF3 mediated 
metabolic activity. 

7. The method of daim 5, wherein the SARP3 is a 
polypeptide selected from the group consisting of: 

a) a polypeptide comprising an amino acid sequence 
which is at least 90 percent identical to the amino acid 
sequence of SEQ ID NO:2 or 5; and 

b) a naturally occurring allelic variant of a polypeptide 
consisting of die amino acid sequence of SEQ ID NO: 2, 
wherein the polypeptide is encoded by a nucleic acid 
molecule which hybridizes to a complement of a 
nucleic acid molecule consisting of SEQ ID NO: 1 in 
6xSSC at 45° C, followed by one or more washes in 
0.2xSSC, 0.1% SDS at 65° C. 

8. The method of claim 6, wherein the SARP3 is a 
polypeptide selected from the group consisting of: 

a) a polypeptide comprising an amino acid sequence 
which is at least 90 percent identical to the amino acid 
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sequence of SEQ ID NO:2 or 5, wherein said percent 
identity is calculated using the ALIGN program for 
comparing amino acid sequences, a PAM 120 weight 
residue table, a gap length penally of 12, and a gap 
penally of 4; and 

b) a naturally occurring allelic variant of a polypeptide 
consisting of the amino acid sequence of SEQ ID NO: 2, 
wherein the polypeptide is encoded by a nucleic acid 
molecule which hybridizes to a complement of a 
nucleic acid molecule consisting of SEQ ID NO. 1 in 
6xSSC at 45* C, followed by one or more washes in 
02xSSC, 0.1% SDS at 65° C 

9. A method for modulating a SARP3 mediated metabolic 
activity comprising contacting a cell or a tissue expressing 
the SARP3 with a SARP3 modulator, thereby modulating 
the SARP3 mediated metabolic activity. 

10. The method of claim 9. wherein the compound or 
modulator is selected from the group consisting of a small 
molecule SARP3 agonist, a small molecule SARP3 antago- 
nist, a small molecule SARP3 inverse agonist, an anti- 
SARP3 antibody, an antisense SARP3 molecule, and a 
SARP3 ribozyme. 

11. The method of claim 9 f wherein the SARP3 mediated 
metabolic activity comprises an activity selected from (be 
group consisting of: 

a) the ability to modulate lipid metabolism; 

b) the ability lo modulate glucose metabolism; 

c) Che ability to modulate insulin metabolism; 

d) the ability to modulate adipocyte growth; 

e) the ability to modulate the differentiation of adipose 
cell progenitors into adipocytes; and 

Q the ability to modulate programmed celt death. 

12. The method of claim 1, wherein the ability of the 
compound to modulate an SARP3 nucleic acid expression or 
SARP3 polypeptide activity is determined by detecting 
modulation of any ooe of: 

a) the level of 0-catenin; 

b) leptin or insulin sensitivity; 

c) food intake, body weight change, or glucose tolerance; 

d) hyperplastic growth; 

e) cell differentiation; 

Q programmed ceO death; and 
g) hypertrophic growth. 

13. Tbe method of claim 5, wherein the ability of the 
compound to modulate an SARP3 nucleic acid expression or 
SARP3 polypeptide activity is determined by delecting any 
one of: 

a) the level of p-catcnin; 

b) leptin or insulin sensitivity; 

c) food intake, body weight change, or glucose tolerance; 



d) hyperplastic growth; 

e) cell differentiation; 

0 programmed cell death; and 
g) hypertrophic growth. 

14. The method of claim 6, wherein the ability of tbe 
compound to modulate an SARP3 nucleic acid expression or 
SARP3 polypeptide activity is determined by detecting any 
one of: 

a) the level of p-ca tenia; 

b) leptin or insulin sensitivity; 

c) food intake, body weight change, or glucose tolerance; 

d) hyperplastic growth; 

e) cell differentiation; 

f) programmed cell death; and 

g) hypertrophic growth. 

15. A method for treating a subject having a metabolic 
disorder characterized by aberrant SARP3 polypeptide 
activity or aberrant SARP3 nucleic acid expression, com* 
ptmo% administering to the subject a SARJP3 modulator, 
thereby treating the subject having a metabolic disorder. 

If. The method of claim 15, wherein said metabolic 
disorder is selected from tbe group consisting of obesity, 
overweight, diabetes, insulin resistance, cachexia, and anor- 
exia. 

17. The method of claim 15, wherein the modulator is 
selected from tbe group consisting of a small molecule 
SARP3 agonist, a small molecule SARP3 antagonist, a small 
molecule SARP3 inverse agonist, an anth£ARP3 antibody, 
an antisense SARP3 molecule, and a SARP3 ribozyme. 

IS. A pharmaceutical formulation for the treatment of 
metabolic disorders, comprising a compound selected from: 

a) a compound that activates SARP3 polypeptide activity 
or SARP3 nucleic acid expression, and 

b) a compound that inhibits SARP3 polypeptide activity 
or SARP3 nucleic acid expression; 

wherein tbe formulation further comprises a pharmaceu- 
tical! y acceptable carrier. 

19. Tbe pharmaceutical formulation of claim IS, wherein 
the compound is selected from tbe group consisting of a 
small molecule 5ARP3 agonist, a small molecule SARP3 
antagonist, a small molecule SARP3 inverse agonist, an 
anti-SARP3 antibody, an antisense SARP3 molecule, and a 
SARP3 ribozyme. 

20. The pharmaceutical formulation of claim 19 in which 
the compound is an oligonucleotide encoding an antisense or 
ribozyme molecule that targets SARP3 transcripts and inhib- 
its translation or an oligonucleotide that forms a triple helix 
with the promoter of the SARP3 gene and inhibits transcrip- 
tion. 

* * * * • 
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DETAILED ACTION 
Election/Restrictions 
Applicant's election with traverse of Group II, claims 9-1 1 and species "the ability 
to modulate lipid metabolism" in the reply filed on 03/01/2006 is acknowledged. 
However, Applicant did not distinctly and specifically points out the supposed error in 
the restriction requirement. 

The requirement is still deemed proper and is therefore made FINAL. 
Status of Application, Amendments, And/Or Claims 

Claims 1-20 are pending. Claims 1-8, and 12-20 are withdrawn from further 
consideration as being drawn to a n on elected Invention. 

Claims 9-1 1 are examined on the merit to the extent that they read on the elected 
species the ability to modulate lipid metabolism. 

Information Disclosure Statement 

The information disclosure statement (IDS) filed on 4/15/2005 has been 
considered. 

Specification 

The disclosure is objected to because it contains an embedded hyperlink and/or 
other form of browser-executable code, see page 59, lines 8 and 11. Applicant is 
required to delete the embedded hyperlink and/or other form of browser-executable 
code. See MPEP § 608.01. 
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Claim Objections 

Claim 9 is objected for the use of many abbreviated phrases (SARP3), which should be 
described for the first time followed by an abbreviated form placed in a bracket 
Appropriate correction is required. 

Claim Rejections - 35 USC § 101 and 33 USC § 112 
35 U.S.C. 101 reads as follows: 

Whoever Invents or d aco ver s any new and useful process, machine, manufacture, or composition of 
matter, or any new and useful improvement thereof, may obtain a patent therefor, subject to the conditions 
and requirements of this title. 

The following is a quotation of the first paragraph of 35 U.S.C. 1 12: 
The specification shall contain a written description of the invention, and of the manner and process of 
making and using it, in such ful. dear, concise, and exact terms as to enable any person skilled in the art 
to which It pertains, or with which it is most nearly connected, to make and use the same and shall set forth 
the best mode contemplated by the inventor of carrying out his invention. 

Claims 9-1 1 are rejected under 35JJ.S.C. § 101 because the claimed invention is 
not supported by either a credible, specific and substantial asserted utility or a well 
established utility. Novel biological molecules lack a well established utility and must 
undergo extensive experimentation. 

Specifically, claims 9-11 are directed to a method of modulating a SARP3 
mediated activity comprising contacting a cell or a tissue that expresses SARP3 with a 
SARP3 modulator that can modulate lipid metabolism. However, the instant 
specification does not teach any significance or functional characteristics of the 
polypeptide SARP3. The specification also does not disclose any specific methods or 
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working examples for modulating lipid metabolism. The specification discloses in 
general how a skilled artisan can different screening methods to identify a compound for 
any known protein that has a known biological function, but fails to show if the instantly 
claimed polypeptide has any such an impact Since the utility is not presented in mature 
form and significant further research is required, the utility is not substantial. The 
specification asserts the following as patentable utilities for the claimed polypeptide 
SARP3: 

1) to prepare an antibody (pg 63-66); 

2) to screen modulators of SARP3 activity (pg 8-20); 

3) to detect metabolic disorders ( page 20-28); and 

4) to treat subjects suffering from metabolic disorders (pg 34-41) 

Each of these shall be addressed in turn. 

1) to prepare an antibody. This asserted utility is not specific or substantial. An 
antibody can be prepared for any protein and it is a routine in the art. Further, the 
specification discloses nothing specific or substantial for the SARP3 polypeptide where 
this antibody can be used. The use of an antibody for binding the protein against which 
it is raised is of the type of experimentation that does not meet the requirements of 35 
USC §101. 

2) to screen modulators of SARP3. This asserted utility is not specific or 
substantial. The specification discloses methods to screen for a compound that can 
modulate a polypeptide SARP3 activity. Since the polypeptide itself does not have any 
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known activity, the methods of screening using the SARP3 are not presented in a ready 
to use. real-world application, and the asserted utility is not substantial. 

3) to detect metabolic disorders. These asserted utilities are not substantial. 
The disclosed utility is not substantial because the specification provides no information 
that the polypeptide SARP3 can accomplish this. The specification teaches how one 
can use a marker to detect its presence in a sample. However, in the absence of any 
biological relevance or disease association, mere presence of the SARP3 polypeptide 
or mRNA encoding a SARP3 polypeptide does not provide a specific and substantial 
utility for detecting a metabolic disorder. Significant further research would be required 
of the skilled artisan to perform experiments to establish, if the protein or encoding 
nucleic acid could be used for detecting a metabolic disorder. Since the asserted utility 
Is not presented in a ready to use. real-world application, the asserted utility is not 
substantial. 

4) to treat subjects suffering from metabolic disorders. Since the polypeptide 
SARP3 does not have any disclosed biological function and it is expressed in adipose 
tissue in a mouse model (Example 2, page 68), this does not establish its biological role 
for any therapeutic intervention. The disclosed polypeptide is an orphan protein for 
which a real world biological function has yet to be identified. Therefore, treatment of a 
metabolic disorder using a SARP3 modulator does not have a substantial support Also, 
Chang et al. (IDS. Human Mot. Gen 8: 575-583, 1999) disclose that SFRP5, also know 
as SARP3, is expressed in retinal pigment epithelium (RPE) and may have some role in 
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wnt signaling. Therefore, any biological relevance of the polypeptide is far from a wel 
established use. 

Therefore, the asserted utility of the instantly claimed invention is not established 
as a substantial and real-world use. Thus, the proposed use of the claimed method is 
simply a starting point for further research and investigation into potential uses of the 
polypeptide and any compound that would modulate its activity. See Brenner v. Manon, 
148 U.S.P.Q. 689 (Sup. a. 1966), wherein the court held that 

Claims 9-11 are also rejected under 35 U.S.C. 112. first paragraph. Specifically, 
since the claimed invention is not supported by either a specific and substantial 
asserted utility or a welt established utility for the reasons set forth above, one skilled in 
the art clearly would not know how to use the claimed invention. Even if the 
specification disclosed any utility for the claimed polypeptide, it would not enable for a 
method of modulating a SARP3 mediated lipid metabolism. 

The first paragraph of 35 U.S.C. 112 states. The specification shall contain a 
written description of the invention, and of the manner and process of making and using 
it, in such full, clear, concise, and exact terms as to enable any person skilled in the art 
to which it pertains, or with which it is most nearly connected, to make and use the 
same...". The courts have interpreted this to mean that the specification must enable 
one skilled in the art to make and use the invention without undue experimentation. The 
courts have further interpreted undue experimentation as requiring "ingenuity beyond 
that to be expected of one of ordinary skill in the art" (Fields v. Conover . 170 USPQ 276 



Application/Control Number: 10/338.604 Page 7 

Art Unit 1646 

(CCPA 1971 )) or requiring an extended period of experimentation in the absence of 
sufficient direction or guidance fin re Colianni. 1 95 USPQ 1 SO (CCPA 1977)). 
Additionally, the courts have determined that "... where a statement is. on its face, 
contrary to generally accepted scientific principles", a rejection for failure to teach how 
to make and/or use is proper (In re Marzocchi . 1 69 USPQ 367 (CCPA 1 971 ). Factors 
to be considered in determining whether a disclosure meets the enablement 
requirement of 35 U.S.C. 1 1 2, first paragraph, have been described in In re Colianni. 
195 USPQ 150, 153 (CCPA 1977) and have been clarified by the Board of Patent 
Appeals and Interferences in Ex parte Forman . 230 USPQ 646 (BPA1 1986). 

Among the factors are the nature of the invention, the state of the prior art. the 
predictability or lack thereof in the art, the amount of direction or guidance present, the 
presence or absence of working examples, the breadth of the claims, and the quantity 
of experimentation needed. The instant disclosure fails to meet the enablement 
requirement for the following reasons: 

The Nature of the Invention: The claims are drawn to a method of modulating a 
SARP3 mediated activity comprising contacting a cell or a tissue that expresses SARP3 
with a SARP3 modulator that can modulate lipid metabolism. 

The state of the prior art and the predictability or lack thereof In the art 

Lipids and fatty acids play major role in energy balance, hormone synthesis and 
many metabolic activities. Ranneries et al. (Am. J. Physiology 274: E155- E161 . 1998) 
suggest that any Imbalance in fatty acid metabolism can lead to many diseases and 
disorders. They state that obesity develops due to an interaction between genetic 
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components and certain environmental factors such as a high fat diet (page El 55. 1 st 
paragraph of the left column). It is well known in the art that the low density lipid and 
triglycerides are high risk factors for many cardkvvascular diseases. Further, obesity is 
a risk factor for diabetes which is a polygenic disease. Chang et al disclose that the 
SFRP family comprise many proteins such as SFRP 1-5 (Table 1 on page 576) based 
on their structure homology. There is no suggestion if any of these proteins can 
modulate lipid metabolism. Rather Chang et al indicate a possible role of the claimed 
polypeptide in wnt signaling in eye retina. Therefore, the art indicates that SARP3 is not 
involved in lipid metabolism. 

The amount of direction or guidance present and the presence or absence 
of working examples: Given the teachings of unpredictability found in the art. detailed 
teachings are required to be present in the disclosure in order to enable the skilled 
artisan to practice the claimed invention. These teachings are absent. There is no 
discussion of how SARP3 can play a role in modulating lipid metabolism and thus, the 
specification fails to support the assertion of the therapeutic activities of the protein. 
One of skill in the art would have no starting point to determine how to modulate lipid 
metabolism. While the specification contains a general discussion on how to screen a 
compound that could bind or interact with a protein having a known biological function, 
the specification is totally devoid of any wonting example in which SARP3 is 
demonstrated to be involved in lipid metabolism so that it can be applied for treating 
diabetes or metabolic disorders in a diabetic subject for its contemplated use. The prior 
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art does not suggest or indicate that the instantly claimed polypeptide SARP3/SFRP5 
has any role modulating lipid activity in a subject. 

The breadth of the claims and the quantity of experimentation needed: 
Because the claims encompass a method of modulating a SARP3 mediated activity 
comprising contacting a cell or a tissue that expresses SARP3 with a SARP3 modulator 
that can modulate lipid metabolism, in the light of the teachings of the unpredictability 
found in the art discussed and because of the supra lack of sufficient teachings in 
applicants disclosure to overcome those teachings, it would require undue 
experimentation by one of skill in the art to be able to practice the claimed invention. 

Conclusion 



No claim is allowed. 
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Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Cyan Chandra whose telephone number is (571 ) 272- 
2922. The examiner can normally be reached on 9:00-5:30. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Gary Ntekol can be reached on (571) 272-0835. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (E8C) at 866-217-9197 (toll-free). 

Gyan Chandra, Ph.D. 

Art Unit 1646 SLEEN B.OHARA 

8 May 2006 PRIMARY EXAMINER 
Fax: 571-273-2922 
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record by the Examiner 

Xu et al., U.S. Patent Application Publication No. 
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into the record by the Examiner in the Office Action issued 
April 19, 2006 in connection with the subject application., 

Office Action issued May 16, 2006 in connection with U.S. 
Serial No. 10/338,604 (B2) was acknowledged by the Examiner 
in the Advisory Action issued March 5, 2007 in connection 
with the above- identified application. 
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THE ENCLOSED DOCUMENT HAS BEEN RECORDED BY THE ASSIGNMENT DIVISION OF 
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In con calculi ion oi One Vottax \$}.Q0\, and othet good and valuable 
con*idziaI<cnh, the teceipt oi which i* heieby aebnow/edged. we • the undersigned, 

Riran K. Chada residing at 116 Pinehurst Avenue, Apt. G22, New York, NY 10033; 
Roland Choulnard residing at 164-B Pleasantview Drive, Pi scat away , NJ 08854; 
Hena Ashar residing at 239 W. Prescott, Edison, NJ 08820 and 

Md. Abu Sayed residing at 1669 Spring Park Walk, Cincinnati, OH 45215 



Hereby *ell. a**ign and ttan*4et to HMGene, Inc. 

a coipotation o£ (fie State o{ 

Delaware having a place oi bu*ine** at J 75 Hoe * i ane m 

uexaware * « Research Tower, Room R-603 

NJ 08854 i n (he County oi and State, oi New Jersey 

it* &uccc4*oia, a**ignd and legal lepteftentativea. (lie enfiic tight, title and cnteteit 
£ot a/I count u€t # *n and to any and all invention* which ate di*clo*ed and claimed, 
and any and all invention* which ate di*cto*ed but not c (aimed, in the application 6ot 
United State* Patent, ushich ha* been executed by the undesigned on July 3, 2003 
and ii entitled July 3 * 2003 * Julv 3 * 2003 8 Jul y 7 > 2004 

METHODS OF TREATING OBESITY AND METABOLIC DISORDERS RELATED TO EXCESS 
ADIPOSE TISSUE BY ADMINISTRATON OF s-FRP-5 PEPTIDE 

(U.S. Serial No. 10/768,566 , filed January 29, 2004, continuation* 
in-part of U.S. Serial No. 10/630,423, filed July 29, 2003, claiming 
benefit of U.S. Provisional Application No. 60/478,206, filed June 12 2003 
and U.S. Provisional Application No. 60/398,785, filed July 29, 2002)' 

and in and to laid application and all divisional, continuing, *ubltitut€, \enewed, 

tei**ue, and all othet application* £at U.S. tetteu Patent o% othet related ptopetty 

tight* in any and all ioxeign counHie* which have been oi thai! be 1 3ed on any oi 

*aid invention* di*clo*ed in laid application; and in and to all original and temued 

patent* ot \elated ioteign document* which have been o\ hhaJI be i**utd on laid 

invention*; 

Authorize and ieque*t the Commi**ione\ oi Patent* oi the United State* to i**ue 
to *aid A**ignee, the corporation above named, it* &ucce**ot*, a**ign* and legal 
tepte tentative*, in accordance, with thi* alignment, any and all United State* 
LtttPU Patent on *aid invention* o% any oi them di*clo*ed in laid application; 
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Ague (hoi said A**ignee may apply io\ and teceive foteign lettet* Patent ot 
no til* of any othet bind fot laid invention*, ot any of them; and may claim, in 
appdcalions fot said foteign lettet* Patent ox othet tight*, the puoxktf of the 
afote*aid United Stale* patent apptication undet the ptoviwon* of tht International 
Convention oi Ml and Jalet modification* theteof, undet the Patent Cooperation 
Ttcnti/, undet tiiC Eutopean Patent Convention ox undei any othet available 
international agistment; and that, ivhen tequested, without change to. but at the 
expense oi, said A**ignee, it* succcnots, assigns and legal tepte*entative* 9 to catty 
ad in good faith the intent and putpote of thi* assignment, the undet*igned ot the 
undei*ig«ed , 4 executot* 01 admun 4* iai on wilt, fot the United State* and alt foteign 
counttie*, execute alt divisional, continuing. *ub*titute, teneuiaJ, tcu&ue, and ail 
othet patent application* ox othet document* on any and a/I *aid invention*; execute 
all iightiuJ oath*, assignments powet* of altotn'ey and othet papet*; communicate to 
*aid A**ignce. it* *ucce**ot* f asvgn* and teptesentatives, ail fact* bnoum and 
document* available to the undet*igncd telating to *aid invention* and the hi*toty 
theteof; tc*tify i* legal ptoceeding*; and genetaliy do evetything poitibte uihicft 
said Ass«'onee, it* *ucce**ot* t a$*ign* ot tepte*entative* shall contidet dtuxabt^ fot 
aiding in scaling, maiiitainifig and enfotcing piopet patent ptotectcon fot *aid 
invention* and fot veiling title to laid inventions and ail application* fot patents Ot 
related foteign tights and alt patents on said inventivn\ 9 in said Assignee, its 
*ucce*svts, assign* and legal teptese motive*; and 



£obtuan( u/ith said Assignee, it* succc**ot*. assigns and legai teptesentative* 
Chat no assignment, gtant. mottgage. /icen*e ot othet agteemcnt affecting the tight* 
and ptopetty he tc in conveyed ha* been made to othet s by the undetvigned. and that 
full tight to convey the same a* hetein exptessed is possessed by the undet signed. 
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